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f MATEMATHKA 
P. Fr. BAPAHILEB 


CMEWIAHHAS 3AQAYA JIA YPABHEHHS ¥,,— K(<),, = 0 
C JAHHbIMH KOLIM MO KPHBOM 6 = s(c) 


(ITpedcmasaeno axademuxom B. H. Cmupnosoim 28 XII 1955) 


1. B 3amerxe (") Mbl paccmoTpemH KpaeBylo 3aqayuy (I,) qa ypaBHenua 
Yoo — K (5) Py = 9, Ks) EC™, (Io) 


B rumepOomnyeckoH (K(s) >0) nomoce S{aycs<K9,—w<cb< +o} c 

AaHHbIMH | — const Ha NpAMbIX ¢=o),9=—s3, H Y=UW(s) Ha OTpesKe Xa- 
| pakTepHCTHKH Me@xKy 2STHMH UpsAMpimu. Meceqyem Tenepb 3ajayy, KoTOpad 
osyuutcaA u3 (Io), ec mMocmeqHee yeJOBHe 3aMeCHHTb JaHHbima Kom Ha 
OTpe3Ke HEKOTOPOH HexapakTephcTHyecKOH KpHBOH § = s(c). IIpeqBapuTesmbHO 
CHHMeM TIOCTOAHHbI€ 2HaveHHA Ha o = dp, o = o, C MOMOMIbIO YaCTHOrO pe- 
IWeHHA Yo ypaBHeHHA ue Vile) ripeoopasyem ypaBHenue (lo) K BHA 


L (0) = vee — 099 + N (6) 0 = 0, 


rye 


: Me (a) 
v (6, 9) = [ (0, 6) — bo] K *(¢); N()=— Ku ee 


cdi VK(s)do, cd®=d0, c= VK) ds. 
Torga tbopMymHpoBKa paccMaTpHBaemMoH 3ajlauH OyfeT BbIrIAQeTb Tak: 
L (v) =0; v bce =a Bee =0; v ne ice p (Oe Voy, Fone (3) = q (0); (C) 
dyuxuun 1(C), p(0), 9 (6) ompegenenpr na [0,1]; 7(C) yaoBnerBopser ycOBHto 
| 1(¢’) — 1(c”)| Za \¢ elt eB 4A : ee ce € [0, Li: & = 6", (2) 


Vizn0xKuM B HacTOsei 3aMeTKe MeTOR 9pteKTHBHOrO pelleHHA sajauH 
(C) mpu pasimuHbIx orpanwyenuax Ha dpyHkuun N, l, p, q. 

2; Caejya (1), 6yeM HCKaTb pellleHHe 3a,a4uH (C) B BHUe pAa WaCcTHbIX 
pemlennii ypaBuenusa (1) 


iy CnBn (6) exp (— ihn), (3) 


B KoTOpoM mpu 2>0 i, 4 By (C) —co6crBennpie ynkunn sagqaau Lrypma— 
JIuysuaas 

Bn+ [n+ N (01 Bn = 0, (4) 

Bn (0) = Bn (1) =9, (5) 
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ipHvem h, MpOHyMepOBaHb! B NopaAyKe BospacTaHHa, 
hap =—hn, BnrQ)=— Bn (5): (6) | 


B (1) noKasaHo, uTo 0 He ABMAeTCA COOCTBEHHBIM YHCJIOM. 

Ecan pay (3) cxogutca B S paBHoMepHo, TO ycnopua Ha npsAMbIx C= 0, 
¢—1 ppmoumHatores B cuy (5). Ec, Kpome Toro, pag (3) B oKpectHocTH / 
MOXKHO OHH pas Mpo_udpepenuupoBaTb Noo, TO yAOBJeETBOpeHHe HavaJIbHbIM 
ycuoBuam Hwa / BejleT K passOxKeHHIO JBYX MpOMSBOJbHBIX PyHKWMH p(o) H 
q(S) B papi 


pO => ae. (7) 

GO = eae. (8) 
pes 
Zn = Bn (5) exp [ihnl (OI, ee) | 


= 
a vepes Z, OOO3HAYeHO COMpPHAXKeHHOe BbIPAarKeHHe. » | 

Ecau /(€) uMeem BTopyio NpoHsBOAHylo, TO (PYHKUHA Z, (0) YyAOBJeETBO- | 
pxeT ypaBHeHnio (('), ypaBHeHue (4)) 


Zo OAT 2, ee tN 4. el de de (lr) ee (10) | 
: 
V3 (10) 4 coorsercTBylomlero ypaBHeHHA JIA 2, JIETKO BBbIBECTH COOTHO- | 
IWeHHe OpTOrOHaJIbHOCTH : 


1 
| {2U'Ztn + emer 0" + i (1 — 2) (m+ be)]} de = O. (11) 
0 ; | 


C nomompo (11) mMowkHO pH uHTerpHpyembIx p’(C) u g(C) dopMasmbHo | 
ONpeeHTb KOSPPHUHEHTHI Cy B (7) H (8), KOTOPbIe Nocse HHTerpHpoBaHHaA 
MO ¥acTHM YWieHa, cofepxKauero /” (0), qaioTca dopmyson 


1 
on = |e {Ba [pl +g (I 1) adap) —Bapl’}dy. (12) 
0 


J{ia ompaBqaHuA MpousBeyeHHbIx Onepaluli ceqyeT WOKasaTb, YTO psybl 
(7) u (8) ¢ KoadpunveHTaMN Cp, ONpeevIeHHbIMH TO copmyvie (12), cxoqatca 
COOTBeETCTBEHHO K p(C) u q(0). 

3. PasioxeHHeM OHO (pyHKIMM B PANO pewleHuaM ypaBHeHusa Tuma (10) 
MIpH HeKOTOPbIX KpaeBbIX yC/IOBNAX saHHMavica A. JI. Tamapxux (?). Tepsnie 
TeOpeMbl 06 OJHOBPeMCHHOM Pa3sOX%KUMOCTH JBYX MPOW3BOJbHBIX (byHKUAH 10 
COOCTBEHHbIM (PYHKUHAM HeCaMOCOMpsAxKeHHOrTO YpaBHeHUA HeCKONbKO Govee 
oOulero. Bua, yem (10), MpH wHpoKHX KpaeBbIX YCOBMAX BCTpeuaioTea B 
paote Jlanrepa (#). M. B. Kengpnm (4) o606mua pesynprate Jianrepa Ha 
onepaTOpHble ypaBHeHHA N-ro NMOpAAKa HM BBE NOHATHE M-KpaTHOM MOHOTHI 
CHCTeMbI COOCTBEHHbIX H TIPHCOCAHHEHHBIX 3/IEMEHTOB. 

IIpu ocraTouno raaqKoh dbynkuun /(€) MooKHO NOb380BaTbCA pesysbTa- 
tamu Jlanrepa u Kenypuua. Ojnako JOBObHO KOHKpeTHBIH BH] Hae 
3aadd MOsBO/IAeT MONYYMTb aHaJOrHUHble TeOpeMbl. TIPH MeHbIUMX orpanH: 
yeHHax Ha /(C). Mpr He morpe6yem, B 4yacTHocTH, JaxKe cymecTBopaHHua 1” (0); 
HeoOxoqumMoro Jit 3anvcH.. ypaBHeHua (10), u° BemeqcTBHe 9Toro 6y em 
TOBOPHTb O pasOXKeHHH NO (PyHKUMAM Zn, OMpeflensembiIM cdbopmysamu (9), 
(4) u (5). J 
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_ PacCMOTpHM KOHTYpHBIe MHTerpanbl B KOMMVIeKCHOM nocKocTH h 


=i ae s/f! " , ; 
Pe Gea {ZEN prin ig (y, 2) ('l +.q (1-29) — Ap) — 


0 
al 
ae [x (y, 2) (pl +g (I — 1) — ip) — 
eC 


—y ke y, 2) pl'] dy} dh 


u IP, Koroppiit nonyyaeres us I?) yo6aBnenuem B MOQMHTerpalbHoe BbIpa~ 
QKeHHE MHOMKUTeIA (— id). 3neck o(6,4) wu yx (6, 4) — pemenua (ypapnenust 
(4) (pH sm06prx A), yAOBeTBOp ArouLHe yCROBH AM pi(G; A) == OF o2(OeA pails 
x (1,4) =0, y’, A) = 1; ©) = oy’ —x¢’. (Mogpobnpie cBeqenua 0 9, x, @ 
MOXHO HaliTu B (°), rm. 1, § 6.) 

MutTerpHpopanve MpousBoqHTcaA M0 oOcTaTOUHO GoNbUOl OKpyxHOCTH 
© WeHTpOM B Hauyase H paquycom Rp, yAOBJETBOPAIOILHM HepaBeHCTBY hn <c 
Bn ohn ts. 

OTH MHTerpaJibl MOXKHO (OpMaJIbHO NOMyYNTh C MOMOIbIO OOOOUICHHBIX 
‘Mipeoopasopanuit @ypbe, ananoruunprx F, u F_ us (*) (ra. 1, § 3), c npe- 
‘qeaMH HHTerpHpoBaHHA To 3 coormercrneHt0 (1(€), + 00) u (— oo, 1(9). 


C ogHof croponsi, sprucaaa I) u Jf Kak cyMMbI BBIYeTOB, HeETPyAHO- 
MOKa3aTb, YTO 3TO OyAyT Kak pas YaCTHbIe CyYMMBI pAoB (7) u (8). Cre]o- 
BaTeIbHO, pH M—>oco paccMaTpHBaeMbIe HATerpasbl POpMasbHO TOK JECT- 
BeHHbI psijjam (7) u (8). 

C wpyro cTopoubl, 3TH HHTerpanbr mpH Ryz—co MOXKHO BBIMHCJUTD 
HEMOCPEACTBEHHHO C TMOMOLIbIO ACHMMTOTHYCCKHX PopMyw WIA 9, x, o', ¥’, o, 
NOJIb3yACb TeCMH Ke. MpHeMaMH, KoTOpble mpHMeHss Mishoe (°) B cimyuae 
£(¢) =. 

- TakyM o0pa30M JOKa3biBaeTca culeqyioujan Teopema. 

TeopemMa pa3ssomxeHua. Ecau gynakyuu 1'(0), p’ (9), q(0) umemom 
6 [0, 1] oepanuuennoe usamenenue, p(0)=p(l)=0 u 1(5) yooeraemeopnem 
ycaoeuro (2), mo psdet (7) u (8) c Koas@duyuenmamu, onpedeanembimu no 
gopmyase (12), cxodamca coomeemcmeenno K p(S) u */e2[q(C—0)+q(6+4+ 9)]. 

B xoje oka3aTembcTBa MouyualoTcsA elle Ba pe3yvibTaTa, cipaBeJNBble, 


Kora BbIMOTHeHO ycmoBve (2) u l’(C), p(©) umewr B [0, 1] orpaHHuenHoe 
H3MeHeHHe: 


2X, Bi \. 2 NGG, Bikg) bio) B,(g)} dy = 2 


n=—oo 
oo 


DS x22 Olen) pW dy =0. 


n=—oo 


4, Octaetca HccIeqOBaTb CXOQMMOCTb paya (3) H efO MpOH3BOAHbIX. 
TlockombKy Cp ompegenenbl, TO 9Ta sagaya TpyHocTeH He mMpeycTaBuT. 
CrpyKTypa CXOJ{MMOCTH JI€ErKO BbIACHAeTCH C MOMOIIbIO aCHMITOTHYCCKHX 
(popMysJt Wit An Mi Bn (6) (runa (12) u (13) ua (+)) Kamwypli pas, Korga 
3ajjaHbl KOHKPeTHBIC CBOHCTBA HeIIpepbIBHOCTH H AudepenuupyemocTn (yHkK- 
uni N (6), 2), pO), 99). 

TlepeuucsumM HekoToppie oOulue pesysIbTaTbl. 

IIpu ycnopuax TeopeMbl pa3slOxKeHUA Cra= O(n) HM pA (3) cxoqutca 
PpaBHOMepHo. 

Ecau B (0, 1] Co N’,1",q", (gl’—p’)’ c orpaHvyeHHbIM HeMe- 
HeHvem nu B ToUKaX (0, 0), (1, /(1)) BblmomHeHbI ycOBUYsH COrsacoBaHHA [a 
Me€pBbIX HM BTOPbIX MPOHSBOJHBIX, TO Cy, =O(n*) M pA (3) Maer Kaccuye- 
ckoe pelmenve 3ajaun (C) Bo Bcel movoce Se 
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B cayyaax, Kora yClOBUA CorlacoBaHuad He BEINOHeHbI HIM 1, g, gl’—p 
WU UX TepBbie TWpOW3BOAHbIe HMeIOT JMCKPeTHbI€ PaspbIBbl, HO B Kaxk]O 
4acTHOM mpomexyTKe 1”, q”, (gl’— p’)” mo-llpexHemMy HMeIOoT OrpaHHyeHHo 
H3MeHeHHe, MOXKHO ysIyyliaTb CxouMOCTb paga (3) no metogy A. H. Kp 
NOBa, BbIJeIAA WM CYMMMpyAH B KOHEYHOM Bue Ca6O CXOAAMIHeCA YaCTH 
Torja OCTaHeTCA pA, paBHOMepHO CXOJAUIMcA Nocse [BykKpaTHOrO MouwIeH+ 
Horo judibepenuupopaHua, UW BCA KapTHHa PaspbIBOB OyyeT CofeprxKaTbe 
B BbIJ@JICHHBIX KOHeCUHbIX WleHax. Penienve 3aqauu (C) 3samuumeTcaA B (opm 


«JIeMeHTapHad PyHKUHA + >)0(n-*)» B Kako YacTHYHOH O6NacTH, Ha 


n 
KOTOpbie movioca S pa3s6uBaeTcH XapaKTepHCTHKaMH, HeCyWIMMH yIIOMAHYTHIC 
pa3sppiBpl. Bo Beet nosoce S dyukunt (3) B TaKHX CJIYYadX MOMKHO pac- 
CMaTpHBaTb KaK B HeKOTOPOM cMbIcyIe O6oOmleHHOe pelleHHe sajjaun (C). 
TlonaTve oG606iuleHHOrO pellieHHA MpHXOAUTCH TakxKe HCMOJb3OBaTb, Kora 
yKa3aHHOe YyJIyUMIeHHe CXOJMHMOCTH OCYLIeCCTBHTb He yjaeTCs. 


JleHHHrpamcKHt YrocyapcTBeHHbIt yHHBepcHuTeT Tlocrynuso 
uo. A. A. )Knanosa 25 XII 1956 


IHMTHPOBAHHAS JIUTEPATYPA | 


*P.T. Bapauumes, JAH, 1138, Ne 5 (1957), 2 A. WT. TamapxKkuu, Hexoroppre} 
‘OOMHe 3aauH TeOPHH OObIKHOBeHHEIX updepeHuHanbHblx ypaBHenuu, Ilerporpag, 1917.) 
3. R. E. Langer, Trans. Am. Math. Soc., 31, 868 (1929). *M. B. Keagum, J[AH,| 
77, Ne 1, 11 (1951). 5 E.C. Titchmarsh, Eigenfunctions Expansions Associated with | 
Second-Order Differential Equations, Oxford, 1946. © L. J. Mishoe, On the Expansion | 
of an Arbitrary Function in Terms of the Eigenfunctions of a Nonselfadjoint Differential System, | 
Thesis, N. Y. University, 1953. 


| 
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Jlornann Akagemun nayr CCCP 
1957. Tom 114, Ne 5 


“ MATEMATHKA 


A. Tf. BATYUIKHH 


HEKOTOPbDIE OLWEHKH H3 TEOPHH TABYJIMPOBAHHSA 


(I]pedcmasaexo axademuxom A, H. Koamozoposoim 25 XII 1956) 


Ilycrb 3agana dyuKwusA f HeKoToporo cemelicrBa F, KOTOpy!0 Hy2KHO BBeCTH 
B NaMATb MalIHHbI WIM, HallpHMep, COCTaBHTb JIA Hee TaOJIMUy us p uHceN, 
Mo KoTOpoH f MOxKHO ObII0 Obl BOCCTAHOBHTb ¢C Hallepeg 3aaHHOl TOUHOCTHIO 
¢, TpaTH MpW 9TOM Ha BbIMHCeHHA He Ooee Yem Ak NpocTelimmx onepauni. V3 
OlpeseeHuA SHTPONMH 


H.(F) = log N. (F) * 


Ne€PKO MOYYHTb, YTO MpH 060M cnocoGe BbIPaxKeHHA CyHKWMN, pO KOTOpy10 
MbI 3Ha@eM JIMUIb, YTO OHA MIpHHaexKuT K F, Ha ee 3anOMHHaHHe HeOOxo,UMO 
3aTpaTHTb He MeHee P,>H. (F) ABOMUHBIX pa3spajosB (1). 

H, (F) QBOMUHBIX paspAqOB yxKe XBaTaeT JIA TOPO, UTOOI BbIPaSHTb (pyHK- 
uuio f € F c TOUHOCTHIO AO ¢, HO Mp YTOM, BOOSIE TOBOPA, HEMOHATHO, Kak 
MO STHM J[BOHYHBIM YHCaM apHdMeTHYeCKH BOCCTaHOBHTb 3HayeHHe PYHKIUMH 
B HeKOTOpol TouKe. Ha 9ToM MpHMepe BUAHO, YTO OOBIMHO BaxXHO 3HaTb HE TOJIb- 
KO KOsIMUeCTBO HHPOpMallHH, COsepkKallelica B H3yYaeMOM OCOBEKTE, HO Hi TO, 
HaCKOJIbKO CJIOMKHO 3Ta HHPOPpMAallHA HAM 3ajjaHa, T. e., HallpHMep, CKOJIbKO 
TIpOcTeHINHX OMepalHH HeOOXOAUMO 3aTpaTHTb, YTOObI H3 3aaHHbIX P 4HCeL, 
ONpeeAIOUlUX PyHKUHIo 43 F, NoOWyYHTb ee 3HaYeHHe BCIOAY Ha OONAaCTH OII- 
peyesenna. 

Jia mpocreHumx PyHKUHOHAaJIbHbIX IPOCTpaHCTB OKa3bIBaeTCA, YTO KOJIM- 
yeCTBO P 3aMlOMHHaeMbIX JieCHCTBHTeIbHbIX MapaMeTpOB H YnCIO k aeMeHTap- 
HBIX OllepallwH, HeEOOXOAHMbIX JIA BbIYHMCMeHHA (byHKUMH Hs F Cc TOUHOCTbIO 
JO ¢, JOJLKHbI YOBJICTBOpATb HepaBeHCTBy: 


plogk > AH.(F), 


rye A>O— abcomorHadA KOHCTaHTA. 

Ccbopmy.upyem paccmaTpHBaemyto 3jecb 3aqauy Ooee KOHKpeTHO. 

Onpeyeneuue. [lycth F — HeKoTOpas COBOKYIHOCTh JeHCTBHTCJIbHbIX 
cbynkuni f, ompefenenHbix Ha MHOrKecTBe G. e-Mpej{cTaBsIeHHeM 3TOTO Ce- 
MelicTBa Ha30BEM MPOW3BOJIbHBIM HaOOp KYCOUHO-pallMOHaJIbHbIX (byHKUMH 
r7,n(y) © OOulHM Oapbepom NopsyKa q (?), OMpeqeJeHHbIX Ha P-Me€PHOM eB- 
KJIMJOBOM mpoctpaucTtBe Ey, TaKHX, Y4TO JIA BCAKOM PyHKUMH f (x) u3 F 
MOXHO yKa3aTb XOTA Obl OHH HaOop JeHCTBUTeMbHBIX YHCEdI {Y,> Yoreoes Y 


=y€E,, uA KoTOporo up BcAKoM x€G 


li ()— 1 MY) S*- 


* 3yecb H BCIO,y HH2Ke MbI OyeM HMeTb B BUY ABOMYHEI sorapuM. N (F) — MoujHoctb 


MHHUMasbHOL e-ceTH mpoctpancTBa F B metpuxe C (}). 
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IIpu 3ToM wa Bcakui 13 2' o6nacteli, 3ayjaBaemblix OapbepoM, 
on 


PP tes Pee (Sere q)- 


i=1 


DyHKunA re ,(Y) UMeeT Bu 


GG) EN eS ee 


8 
rye mp Beaux x€G u B= By, Bo,...,B: (Bs; =11, 1=1,2,...,1) Pr” (yp ; 


W Q* 6(y)-0 CyTb MOMMHOMBI OT Y CTelleHH He BBILIe k, KoapPuUMeHTbl 


KOTOPbIX IIPOH3BOJIbHbIM OOPa3sOM 3aBHCAT OT X. 

Ilo-BuyquMomy, BCe HavOoulee eCTeCTBeHHbI€ MCTOJIbI _TaOy MpoBaHHA AB 
JIMIOTCA €-IIpeqcTaBseHveM B YykKa3aHHOM cmpicie. JleicTBUTeJIbHO, BCAKMM 
TaKOlH MeTO OObIUHO CBOAMTCH K TOMY, 4TO, IIpHMeHAA apHdMeTHYeCKHe 
onmepalluu, Mbl BbIUHCJIACM IIpH HEKOTOPbIX SHAYCHHAX 3aaHHblX MapaMeTPOB 
Hanepey 3afanHyio rpynny dopmys. Ilomyyennpie 3sHayeHuaA CpaBHHBaemM C 
Hatlepey 3afaHHbIM HaOOpOM KOHCTaHT HJM Ke CpaBHHBaeM 9TH SHaveHHs 
MexKY COOOH, H B 3aBHCHMOCTH OT MOJIYYeCHHbIX OTBETOB CpaBHeHHH NOAcTaB- 
JIN€M He€KOTOPble 3 MOACUMTAHHBIX TapaMeTpOB B KakylO-1H60 43 (PUKCHpO- 


BaHHbIX Hallepey rpynn dopmys u tT. A. Ilopropaa 9sTOT Mpowecc HECKOJbKO | 
pa3, NowyuaeM KeaeMbIn pe3syibTaT. A TakKve MeTOJbI, OUCBHAHO, yKJafbl- | 


BalOTCA B PpaMKH JaHHOroO onpeyenenusa. 

@MukcupyeM HeKoTOpoe e-MpeycraBseHuve cemelicTBa F. BuiGepem B G He- 
KOTOpbIM KOHeUHbIM HaOop ToueK {x;} (i =1,2,...,m) mM OOosHayHM depes: 
‘) MpoeKTHpoBaHHe MpocTpancTBa F B m-MepHOe eBKJIHJOBO. TIpOcTpaHcTBO: 
Em, KoTOpoe BcxAKoH dynKunH f(x) cTaBHT B cooTBeTCTBHe TouKy ft = 
=t,,...,tmu3 Enc koopqunatamn {t; = f (x;)}. Nonoxum f = 0 (F). PyHkunH 


{t= re yy 3ajlaioT HaM oTOOpaxenue E, B Em (CM. onpeyeneHHe). ITO OTO- | 
OpaxeHne oOosHauum uepes © nH nonoKuM e = M(E,). Tak kak tbyHKuMH 


{rj ,(y) peasMsytor ¢-lpeycraBsenne cemelicrsa F, Toe alllIpokCHMupyeT MHO- 


*%KeCTBO | C TOUHOCTbIO JO ¢, T. €. BCHKH MpaBumbubii (2) m-mMepHbii Ky6 


u3 Em C WeHTpOM Ha f HM CO CTOpOHOH JWHHEI Oombule, vem 2s, O*KEH 
coyepxaTb TOUKH us e. A Torga, Wpeqnonarad JA JatbHeuwero, uTo m > p, 
M3 JIeMMbI 6 (7) nomyauM 

, rine PZ V) 


[5m (q-+ 1) (e + q + 1)? > (4) ; 


/ 


log Nd (fi,) ; 
° t 
hed Nd (fi) — mompocts. 


MMHHMA@JIbHOK d-ceTH B cCMbICie MeTpHku C mpoexunu f! MHoxecTBa f Ha 
i-10 KOOPAMHaTHY!0 TIOCKOCTh pasmepHocTu k. M3 nocaequero nomyuaem 


rye p" (f) ecb MaKCHMyM No i Be HUMHBI 


2p log [5m (gq +1) (q +4 + 1)] > log (12 e) Me Piae M , (A) 


Onpeyeneuue. Cemelicrno F OyeM HasbiBaTh C-1pOcTpaHcTBOM, 
CCIM OHO YOBJIETBOPACT CJCLYIOULMM JByYM yCJIOBHSM: 


7 7 log log NV, (F) 
a) MeTpwueckult nopaqoK u(F), paBubiii sup oa (B cMBIC Ie 
MeTpHKH C) KoHeyeH; 


6) cyllecTByIOT J[BE MOMOXKHTeIBHbIE He 3aBMCAIMe OT ¢ KOHCTAHTBI 
d<l ua>1, rakne, uro mpu BexKom ¢>0 B o6macTH 3aqaHua (yHKUH 
PaCCMaTpHBaeMOro CeMeHCTBa MOXKHO yKa3aTb MHOXeCTBO G,, cocTosIee He 
Gonee, ueM u3 m=all.(F) ToueK {x;}, oOaqaomlux Tem CBOHCTBOM, 4TO 
BCAKadt Napa dyHkuni us F, copnagatouux na G, ¢ ToUHOcTHIO 70 de, 
BCIOly Ha G OKa3bIBaIOTCA COBMafalOMluMU C TOUHOCTHIO JO ¢, - 

924 


Teopema 1. ITycmo F — paenxomepxo oepanuuennoe cemeticmeo PYAKYUt, 
seasuoweecn C-npocmpancmeom. Toeda 4ucaa s, p,eq, k npouseorvnozo 
‘e-npedcmasaenua * asmoeo cemeticmea (¢<1/) OoasxcHel yOoerembopamb He- 
paeencmey 


p loge AHP, 


2de H.(F) = log N.(F); A >0—Kkoxcmanma, “onpedeaseman MempudecKUumU 
—ceoucmeamu F u He 3aé6ucsiuant om napamempoe npedcmasarenus. 
JevicTBUTeJIbHO, TMOJO2%KUM B MpHBeeHHO KOHCTPyKIWH mM=K%Hy¢(F) u 
TOUKH {X;} BbIOepeM TaKMM OOpa3s0M, 4TOObI HMe MecTo MyHKT 6). Tora 
ros (PF) > Ve(F), rie y= 12e/d (cm. 6)), rT. €. wre) (— log 12s) > Hs (Ff). 
Torja u3 HepaBencTBa (A) nomyunM 
Ap log (k + q + 1) > — log 12¢ [u™. (7) — n2,, (f)] — 2 log (5m) > 


3 
> Hy (F)— plog & — 2p log [5a Hise (F)], 
12¢ 


rye C — KOHCTaHTa, OrpaHHuHBalollad MaKCHMyM MOoy,yaa cbyHkuuH us F, a 


p<m. 
M3 nojyyeHHoro HepaBeHcTBa, Y4HTHIBad, uTo npH B>!| H,(F)> 


> Hp (F)>(4)" a LEG gy aki Have (F) < (452) Ae NOJy4HM, YTO pH p<_m 


4p log(k +. + 1) > Ay. (F) — Aap log — Ay p log ~, 


plog(=+2**)> aH. (F); 


pH p>m mnonyyaem 
k il 
plog(-= 2") > m> A,H.(F), 


rar Kak se < “/5: 

Tlonaraa A paBHbIM MHHHMyMy u3 A, HU As, NONYYHM H3 NocueqHuX 
HepaBeHCTB YTBep»xJeHHe TeOpeMbl. 

B HeKOTOppbIx cylyyaAxX OeHKy, MpHBeyeHHy!o B Teopeme 1, MoxHO yuly4- 
IWHTb, yOpaB H3 JeBol 4YacTH HepaBeHCTBa ¢. ITO yJlaeTcA CJesaTb, Hallpumep, 
Torga, Kora YHCO 3HaveHHH (byHkuWnH us F onpeyemseTca B OCHOBHOM He 
sHTpomveih F, a HeKOTOpbIMH cBOlcTBaMM (byHKUHH us F, HanpuMep, Ux 
rulaqKoctbw. JfoKaxkeM 3TO Ha OJHOM YaCTHOM CJIy¥ae. 

O6osHayuM yepes F(i+.),c,,c, HPOCTpaHCTBO BCeX {eHCTBHTeIbHBIX (pyHK- 
UHH, OMpeseeHHbIX Ha N-MepHOM eCHHHYHOM 3aMKHyTOM kyOe /,, orpaHH- 
YeHHbIX Ha J, CBEpXy H CHH3Y KOHCTAHTOM C, WM MMeIOUIMX BCIONY Ha 3TOM 
Ky6e “acTHbIe MpousBo_uble BcexX NopsAqKoB oT | yo JL, yqoBeTBOpsIoMNeE 
ycnopuio Tembyepa c NoKa3aTesieM % HM KOHCTaHTOM Cy (3a MeTPHKy MpHHu- 
mMaetca C). 

Teopema 2. Yucaas, p, q, K Npous6oAoHoeo s-npedcmasreHun cemeticmea 


Fltto), cc, OOAHHOL YOoBAeEMbOPAMb Hepasencmey 


{tea ‘ 
plog(k+q-+1)>B(~)** > CH. (Flu, aa) 


2de B>0 u C>0—koxncmanmol, saeucaujue aus om n, 1, Cy, Cp. 


* OTMeTHM, 4YTO YTBEPKeHHe TEOPeMbl OCTAHETCA CHpaBe/VIMBbIM, CCIM CUMTATb Oapbep 
e-lIpeCTaBNeHHA SaBHCALIMM OT xX, 
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JTloka3atTeubcTBo. B mpuBeyeHHOH KOHCTpyKIHH NOJOKAM Mm =~ 


isS \ 


IpaBHJIbHbIt C WeHTpOM B Havasle KOOpAMHAaT KyO H3 Em Co CTOpOHOH J\JIMHBI 
2Ce (C<12, cm. Teopemy 1 B(?)). By tbuxcupyem cTowb Majo, 4TOOb! 
wc f= 0(Fli+0),c,¢,)- Tora “3 Teopemp | (?), memmpr 5 (?) H Toro, 4TO 
e = ©(E,) Q0KHO allMpOKCHMHpOBaTb f C TOYHOCTbIO AO &, NOJYYHM 


2Gs 


Sos, 


m—p 


V C2 (q +1)? (2g + 24 + 1)? 


OTKYJa HeTpy{HO BbIBeECTH TepByIO MOJIOBHHY HepaBeHCTBa jlOKa3bIBaeMolt 
Teopembl. Bropad movi0BHHa 3TOro HepaBeHcTBa WoKasaHa A. H. Kosmoropo- 
BbIM B paOore (?). 

O6o3HauuM uepes Fo,;,q MpOCTpaHCTBO (B CMbICjIe MeTpuKH C) BCexX aHa- 


jmmTuuecKkux Ha J, (yHKUMH, He MpeBocxog_aujux Ha J, MO MOfysiO 4MCNA | 


d>>0 u umewnux KoaddpunuenT cxoqumocTH 7 > 1, T. €. MpH BCAKOM Rk JA 


BCAKOH (byakuun f W3 Fo,+,q MOXKHO yKa3aTb NOJMHOM cTeneHH k, almpo- | 


KcuMupyromu f Bcloqy Ha J, ¢ ToUHOCTHIO Jo 1/r*. 
Teopema 3. Yucaa «, p, k, g NpouséeoAbNOZO e-npedcmasBAeNUA Cemelicmea 


Fo, r,d OOAHHOL YOOBAEMBOPAIN’ HepaseHcmey 
k 4 n 4 |n+1 
poe > BH. (FS, 1,4) > C|log =| ‘ 


ede B>0 u C>>0—koncmanmol, ne 3aeucAlWUe OM ¢. 

Jloka3aTesIbCTBO aHaJIOrH4YHO JOKa3aTeJIbCTBy TeOpeMbl 2. 

Sameuanuue. M3 mpuBegseHHbix 37eCb pe3yJbTaTOB JOCTaTOYHO YeTKG 
culeqyeT, YTO IPHAyMaTb MeTOJ, TaOyJHpOBaHHA, KOTOPbIN JIA MpocTeHwiux 
(PYHKUMOHAJIbHBIX MpOCTpaHCTB Obl Obl NPHHWHNHabHO Jyuue, YeM HHTep- 
NOJAWHOHHBIE ~MeTObI *, Hesb3a. JleHcTBUTenbHO, pH HHTeplOJIAWMOHHbIX 
MeTOJax g=0Q, NocKoubKy BO BCAKOH Touke x€/, PYHKUMA BbIUHCIAeTCA 
Kak MOJMHOM 10 OOmeH (qa Bcex (PYHKUHH) PopMysie; yucno k apudmeru- 
YeCKMX OlepallMH KOHCYHO HM He 3aBHCHT OT ¢, a KOJIMYCCTBO 3aTlOMHHaeMBIX. 
yHCesl HMeeT NOpsAOK 


(Ly DOH AFian veh 


€ 


T. €, MapaMeTpbl WHTePNOMALMOHHOTO MeTOJa OOpalllaloT HepaBeHcTBO Teo- 
pembl 2 B paBeHCTBO (C TOYHOCTbIO JO MHOXKHTeIA B UpaBoll uacrtn). 
ITO O3HayaeT, 4TO «cnoxHOCThy plog(k-+q-+1) Aaa BeAKOrO ¢-npeyctaB- 
menus cemelicrpa F(i+a),¢,,c, H€ M@HBbIUe COOTBETCTBYIOMerO BbIPaKeHHA JA 
HHTeplOAWHOHHBIX MeTOJOB. 

Ilocrynusto 

25 XII 1956 

UMTMUPOBAHHAS JIUTEPATYPA 


1A. H. Konmoropos, JAH, 108, Ne 3 (1956). 2 A. T. Burymxuau, JAH, 
114, No 4 (1956). 


* 3necb HMeIOTCA B BUY MeTOMbI, OCHOBAHHbIe Ha NPHOMKeHHH (YHKUWH MHOrOUIeHaME: 
OT X, KOaPPUUNeHTbI KOTOPbIX ONpPeeNMAOTCA 3HAYCHHAMH BbIYHCAeMOH cbyHKUMH B HeKOTO- 
PpbIX Hallepex *@UKCHPOBaHHbIX TOUKAaX. 
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an By (=n TOUKH xX; pactipeyeHM B J, paBHOMepHO. O6o3Ha4uHM Yepes w 


floxrnane Akagemun nayrx CCCP 
1957. Tom 114, Ne 5 


’ MATEMATHKA 


E. B. BOPOHOBCKAS 


O PABHOMEPHO-HAWJIY4UWEM MNPHBJIMDKEHHH MOJIMHOMOB 


(ITpedcmasaexo akademukom C. JI. Co6oresum 28 XII 1956) 


_PaccmorpuM yacTubiit cu1yyali yeOpiuleBcKof 3aqauH o Hansyamem mpu- 
mMoxKeHuH f(x), HempeppiBHOH Ha [0,1], nonmHomamu 3a,aHHoli cremenn. 


yetb [ (x) =Pn(x); upu m<n umerca Pp (x), uA KoTOporo max | Py (x)— 
(0, 1] 
-Pm(x)| WMeeT HauMeHbUwee 3HayeHve L. Kak u3BecTHo, TaKOl MOJIHHOM 


m(X) C(MHCTBEHHbIM, H pasHocTh P,p(x)— P(x) jocTuraer +L He menee 
2M B (m + 2) TOUKax Ha [0, 1], IpHToMc MoceqOBaTeJIbHbIM YepeOBaHHeM 
faka. [lonomus Pp (x) — Pm(x) = Yn (x), Nomyuaem cueqyioulyio opmyuan- 
OBKY 3ajlauH: Cpe MOJMHOMOB CTeMeHH 1 C 3aaHHbIMH 1 — Mm CTapuiaMH 
oa*PPHUHEHTaMH HaHTH TOT, KOTOpHIt Ha [0, 1] HaumMeHee OTKJOHSeTCA OT 
yJId, H CaMO OTKJOHeHHe L. TakuM OOpa30M, 4uvCIO Ss TOUeK OTKJOHeHHA 
73JI0B) NOMHHOMa Q,(x) = Y,(x)/L nogunHeHo ycoBuio s >m-+ 2. 
IloctapmeHHad 3ajjada MOJHOCTBIO paspelliaeTcs, ecH Qn(x) eCTb NOJHHOM 
KJlacca, T. €. CCIM YHCIO ero y30B s >n/2+1 npw max|Q,n|=1. Tas 
[0, 1] 


2 


roro focTaTouHO, uTOOB! m+ 2>>n/2+ 1. Urax: 
mon<2n+ 2. (1) 


TlonyueHHble HaMH pe3yJIbTaTb! Jia NMOMMHOMOB II Ksacca NO3BOUAIOT 
IMTaTb ITH MOJIMHOMbI H3BeECTHbIMH; HpHBeseM UX. 

XapakrTepucTukuH nowMHomMoB II] Kmacca cyTb: m—cTeneHb, Ss — YHCIO 
3108 (c;); Ha [0, 1], p—u4HcMO MOBTOpeHu 3Haka NOJMHOMa Ha rpaHulax 
HTEPBAJIOB (0;, 9;4 1); OHH OOpasyloT MacnopT MowHHOMa [f, Ss, p]; wepes q 
JO3HaYHM YHCO YepeOBaHHli 3HaKOB NOJIMHOMAa, TaK 4TO p-+g=s—I ('). 

Hanpumep, nacnopt [n,n+ 1,0] xapaxrepusyer nomMHombl +- Ty (x) = 
--+ cos narccos (2x —1) mM TOMbKO UX; 3yecb g = N. 

CoBoKyIHOCTb Y3JIOB TNOJIMHOMa, KaxKJJOMy U3 KOTOPbIX OTHeCeH 3HaKk, 
DHHMMaeMBIi MOJIMHOMOM B STO TOUKe, Ha3sbiBaeTCH ero pacupeeuye 

+ 


HeM: (6;);. : 

CyulecTBoBaHHe MOJIMHOMOB JOOOrO MaciopTa, HX CBOMCTBA HM HX aHaJIMTH- 
CKOe TOCTPOeHHe MOJyUaloTCA C MOMONIbIO Npocreluux JIMHELHbIX PYHKUH- 
janoB. Kaxybili Tako Q,(x) eCTb 9KCTpeMaJIbHbIM MOJIMHOM HeKOTOpOrO 


n 
ppeska-cbyHkUMOHaIa F, a HMeCHHO: eCJIH 3ajjaquM NMapaMeTpbl (i)o H Mow0- 
a 


um F (x!) =p; (i =0,-1,..., 2), F(Pn) = >) Pipi, TO cymectByer Qn (x)— 
0 
CCTPeMaJIbHbIM OJMHOM, JJid KOTOpOTO Fi Oa\eenste NV, Cie = HOpMa te 
9H ycnoBuH Ss >>n/2-+ 1 SKCTpeMaMbHbIH NOJHHOM eHHCTBCHHBIM (2)i 
Teopema 1. Bce noaunomet Oanxoeo nacnopma [n, Ss, P| 06 pasyrom 
meticmeo, saeucsiuee om 1 HesaeucuMmblxX NepemeHHolx Napamempos, 20e 


fe san-+ tl. (2) 
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Jia moctaBseHHoli BbIMIe 3ayayH pacCMOTpHM cCeMeHCTBO TOJIMHOM 
macnopta [/, s, 0] B mpe_mouOxKeHHH, YTO BCe NOMMHOMbI BbICIUHX MacnopT 
(T. €. C 66JIbIIMM QUCJIOM Y3JIOB) y2Ke H3yUeHbI. 

Teopema 2. Ompesok-qyHKyuonHan 


(ak = OF O;, Saat 2) One res Lar 1, De, pines ,v, ( 


NoAHKOCMb10 ONnpedeAnem ece nNoAUNOMeL nacnopma [n, s, 0] (¢ mouHocmero 


BHAKQ) Qn (X, 91,92, ..., 97), KO20a napamempol (9;)¢ mensiomcsa 6 HeKOMOp 
oepanusennol l-mepHott o6baacmu M,. B Kaotdot enxympenneu mouKe 
ompe30kK onpedeasem OOUH aKCMpeMAALHOLIL NOAUHOM Nacnopma [A, Ss, 
o6pamxno, 2060 OaxnHelli NOAUKOM MaKOeo nacnopma Cc mouKOCcMeE10 OO 3Ha 
ecMb akCMpemarbHelli noAUHOM (*) 6 OOHOt U mMoAoKO OOHO eAYmper 
Heli mouxe My. ) 
Teopema 3. B mouxax (9; [-mepHoeo nmpocmpaxHcmea eHe uAU & 
epanuye M, ompesky (*) Ccoomeemcmeyrom 6 Ka4ecmee aKCMpemMarbHe 
NOAUHOMOG OOHOSHALHbLM OO Pa30M (HO HE 63QUMHO-OOHO3HAYNO) @ce (U ona 
NOAUHOMOL BbICLUUX nacnopmoe, Y KoMOpelx uucAo 4epedosaHUuli g>s—1. 
(Ilocequee yTBep»KeHHe OUeBHAHO, Tak KaK MIpH OOaBJIeHHM Y3JIOB | 


. 
-CylleCTBYIOIeMy pacmpeyemeHutio (¢;)] YHCIO YepeqoBaHHii He MO2xKeT ye 
WaTbcs.) 

Teopema 4. B cemeticmee noauHomoe Q, (x, 91, F2,..., 591), onpedere 
Hox OmpesKom (#) 6 O62acmu M1, napamempol Oeqopmayuu (9;) moeym Gott 
BAMeHeHbL OPYCUMU, BNOAHE UM IKEUCAACHMHASIMU Napamempamu (6;) — cma; 
WUMU KoIMuyUueHMaMU NOAUHOMA, A UMeHHO: 


Q(X, Oy, 6-5 Oy) = Oye? Oy px OA Hh yn (01, ... 91) x 
BsaumHo-oOHOsHaLHOoe coomeemcmeue NnpexKHUux u Nobex napamempe 
eolpanxcaemcs Mopmynamu 


OY n_1 


OY n—1 | 
“aig, bl Rp eeonernpe (« 


SameTuM, uTO Teopema 4 pacmpocrpaHserca 6e3 U3MeHEHUA (pOpMyJIMpPOBK 
Ha MOJIMHOMbI wOOoro Apyroro Macnopta [nN, Ss, p], TOMbKO B cayyae p> 
OMpeeAIOMHH (yHKUHOHAI, KOTOPbIM Takxxe cofepxKUT / NepeMeHHBIX Taps 
MeTpOB, OyleT MHOrO BUJa, yem (*), H CPopMyubI (3) TaKxKe 3aMeHATCA Api 
rMMH (CM., HampHMep, (°) yuIa nacnopta [n, n, 1]). 
HasoBem pesoJIbBeHTOH momnHoma II Kkmacca Q,(x) c pacmpeyemenue 
s 


ae 
Ss : 
(o;)i nommuom R(x) = ]] (x —9;) = x8 + as, x¥8-1-+4+... B cayyae, Kor] 
At: 
PpacCMaTPHBaeTcA BCe CEMEHCTBO I1OJIMHOMOB JaHHOro nacnopTa Qn (x, 9, 95, ..., 8 
(cM. Teopemy 4), uMeeM a; = a; (9), 0,,...,6/). Tlomunompr II Kmacca, pa 


TIpeWesIeHHble 10 MacnopTaM, OO6HapyXHBaloT Ty6OKy!0 OHOTHIMHOCTb ani 
JMTHYCCKOH CTPYKTYPBI. 


Teopema 5. Aaa noaunomoe so6oe0 nacnopma [n, s, Pp] Qn(x, 94, .. 


~ +, O71) = 0, x94 0), x* 14... 46, x7 F414 y, x"! +... umewm mech 
Oude penyuanronole saeucumocmu 
IQ, : 
50. = Pi (*) Rs (x); bee 2 as (: 


m. e€. 6ceeda npouseodnan omnoaunoma I] Kaacca no Kax0omy us eeo nap 
mempoe Oedopmayuu 8; ecm’ KpamHoe om pesorvbeeNMo! NOAUNOMA. 
KosuivenTbl MOMHOMA 9;—,(X) JerKO BbIparkaloTCA yepe3 NpOM3BOAHE 


OT KOoPPHUNeEHTOB (Y;) H3 YCJIOBHA PaBeHCTBa HYJIIO HEKOTOPHIX KOSppunuel 
‘TOB NowMHOMa OQ, / 08;. 


“eaarane 5 [aeT MeTO, avasMTHYecKoro MocTpoeHua nomuHomos II Kmacca 
aK HHTerpaJiOB CHCTeMbI OObIKHOBCHHBIX Aude pena sib ABIX ypaBHeHul; 
WIA STOrO BMONHE JOcTaTOuHO NepBoro ypaBHeHus (4) npn “i = 1,7. e. 


OQ, 
ae = Rs (x). (4’) 
B 3TOM ypaBHeHHu PeSOJIBBEHTa HCKJIIOUAETCA C TOMOIMLbIO =JIErKO TIPOBe- 
)AeMOH 38aBHCHMOCTH , 
I se ) 
x(x 1) 38 = nb; Re (x) br (x). (5) 


L 
Sec tb; (x) = He — Aj), rye (A:) — KopHu OQ, / 0x, He BxO,AMHe B UNCIO 


73J1I0B Qn. SamerHM, uTo dopmysa (5) Hanucana qua CayYaA, KOrga B MACHO 
y3.10B (9;) BXOMAT Qu 1; Bce ocTanbuble cryyaH MpHBOAATCA K 9TOMy (4acT- 
Iblii curyyal cm. (‘)). 

Iloce ucksioveHua R(x) ypaBHenue (4) pacnaqaeTca wa cucremy n 
ypaBHeHHu, udpepeniuabuyio OTHOCHTeTbHO s — | HeM3BeCTHHIX yHKUHE 
Js—1,+++5 Yi (Yo = +1) HM anreOpauyeckyio oTHocHTebHO / HeH3BeCTHBIX 
<Oa*PpPHUMeHTOB ty; (x). 

JLonOJIHHTeJIbHbIC YCOBHA JIA ONpeesIeHHA MOCTOAHHbIX uuTerpupoBanus 
IO yYaloTcA U3 aHaJIHTHYeCKOPO BHJla NOMMHOMA Q, (x) Ha rpaHuue o6macTH 
M;, re OH MpespaulaeTcaA B MOJIMHOM BbICHero Macnopta. Tak, Hampumep (5), 
JIA MOCTPOCHHA MOJMHOMOB Nacnopta [n, n—1, 0] (nomHHomer H. HM. Axue- 
3epa) HaflO CUHTaTb YyKe U3BeCTHLIMH TOJIMHOMBI nacnopta [n, n, QO] (7. e. 
nommHoMp! E. VM. Sonorapesa). 

Cuutaa pce nomuHomp! II knacca Q(x) M3BeECTHBIMH, BepHeMCH K sajjaye, 
HOCTaBJIEHHOH B Hauase 3TOH 3ameTKH. IlycTb cTapuime Koadpduuuenthl Y , (x) 
qucuom /-+ 1 3aqaHbl; o603HadHM UX depes bz, Dp_y,...5 On—1. Uucno s y30B 
nomHHOMa Q, (x) = Y,(x)/L moqunnenHo ycnosnio sSn-+1—1; cnegosa- 
reJIbHO, Q, (x) onpegemaetca (byHKUMOHAaJOM (*) BOOmacTu M), ecmu s=n+1—lI, 
Hw UM. Ke BHe H Ha rpaHuule M;, ecmw Qn(xX) UMeeT OosbUIee UHCIO y3oB. 

Teopema 6. Cpedu noaunomos, onpederennolx ompeskom (*) 60 6celt 


; : l 
HEOCPQAHUXLENHO OOAACMU U3MeHeHUA (9;);, HAXOOUMCA OOUH U MOAbKO COUN 


NOAUHOM Qn (xX), KOIGguyuenmMobl KOMOPOZO Gn, Qn—+1; + + » In—1 NPONOPyUoHanoHol 
coomeemcmeeHHo uucnam by, by+4,..+,0n—13 eCAU ob603HauUmMDb oe 1/M 

\Oiuyio eeAUUUNY OMHOWeHUL g;/b;, mo |M|= esl AVG. 7.0%) a M | Qn( 
Jaa orpickanua Q, (x) H M Hnajo B cemelicTBe NOMMHOMOB Qn (x, te os + 6,), 
OMIpe[eICHHbIX OTPe3KOM (#), HOMO%KUTH 0; = dO; (i =n, fa, et 1) u 
Get (NOt oe ADn) = Np_-1- (6) 


M3 ypaBHenusl (6) ompeflemuTca eqHHCTBeHHBIM (corslacHo Teopeme 6) qelHcTBH- 
TEJIBHbIM KOpeHb A = A,. Ecuim okaxetca Ay < 0, To HaliqeHHblit Qn (x) cmenyer 
3AMCHHTb Ha — Q, (x). Orxsonenue L = i we 


JlenwurpayicKHH HHCTHTyT Tlocrynuno 
aBHaljHOHHOLO MpHOopocTpoeHHA 27 XII 1956 


UMTHPOBAHHASA JIMTEPATYPA 


1E. B. BopoHosBcKad”, JAH, 99, Ne 1 (1954). 2E. B. Boponiose Kaa, 
Yom. mateM. HayK, 9, B. 4(1954). %E. B. Bio se eee cKxaa, JIAH, 99, Ne 2 (1954). 
4E.B.Bopouosce kaa, Yen. matem. Hayk, 11,8. 1(1956). ° E.B.BoponosBeKkaa, 
JIAH, 110, Ne 5 (1956). 
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Jloxaanm AkayeMun HaykK CCCP 
i 4957. Tom 114, Ne 5 
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A.B. E®HMOB 


O NPHBJIMDKEHHW HEKOTOPbIX KJIACCOB HETIPEPbIBHBIX 
®YHKUMA CYMMAMH ®YPbE H CYMMAMH ®EMEPA 


(ITpedcmasaeno axademuxom M. A. Jlaspexmoesoim 4 I 1957) 


Ilycrb 200 — HekoTOpbIli KIacc HempepbIBHBIX PyHKuHH u U, — sMHeiHbI 
onepaTop (MeTO, MpHOmMKeHHA), NpHBOAAMMH BCOOTBeETCTBHE KaxkOH PyHh 
wun f 62 HekoTopbli NOMHOM TopsAyKa 7, 3Ha¥YeHHe KOTOPOrO B TOUKe 
o6osHauum uepes U,(f, x). 

Mpt paccMaTpuBaeM j[Be 3ajjauH: | 

I. Hatira rnapypili wied yknonenua cbynKunu f (x) or Un(f, x) C paBne 
MEPHbIM OTHOCHTeJIbHO BCero Kslacca Jt OcTaTOUHBIM UWICHOM, T. e. MOJYUHT 
MpeycTaBseHue: 


f(x) —Un(f, x) = Au, (f, x) + O (Bu, ON). 
II. UccneqopaTb nopegeHve BepxXHeH rpaHH 


Gy, OR)= sup ||f (%) — Un (f, x) |= sup max | f (x) —Un(f, x)|, 
FEM fEM x 


T. €. BepxHel rpaHH ykuOHeHHH cdbynKuun f(x) or U,(f, x), pacnpoctpaueri 
HOH Ha Becb Kylacc Qt. ! 

B psjye cayyaep peulenve 3ayqaun I nosBoiaeT HalTH acCHMNTOTHYeCK; 
TouHoe pelleHHe 3ayauu II. JlelictBuTenbHO, HMeeM 


Gy, OX) = sup] Au, (f, *)| + O(Bu, OM). 
FEM 


Tlostomy, ecm 


By, (M) = 0(Gy ON), 
TO 


Gu, OF) ~ sup||Au, (Ff, *)[- 
FEM 


Ileppaa 3ajaua Biepsble Obiia pemena E. B. BoponoscKoli (!) ana upn 
OMKEHHA ABAKIbI AMppepeniupyempilx (pyHKuMA momMHoMamu C. H. Bepr 
wTeHHa. Ilopsyox %*e yObIBaHHa Gu, O%) WJId HEKOTOPBIX BaKHbIX KJIAaCco) 


(pyHKWMH KH MeTOAOB MpHOnmKenua jan JleGerom (2), JI>KeKconom (3) 1 
C. H. Bepnirettuom (*) 8 1910—1912 rr. Mero nonyyenua acummrToruyecki 
TOUHOFO PaBeHCTBa H3 BbIPaMKeHHA TaBHOrO WieHa YKJIOHeHHA MpHMenssc: 
panee C. 5. Creuxunpim (°) qua npHOmmxKenuili HeKOTOpEIX KulaCCOB aHanHTy: 
yeCKHX (pyHKUMH cyMMamu Telisopa. 

OmpeyeMM HeKOTOpble KNaccbl HeMpepbiBHBIxX (byHKUNH nepHofa 27 
Una sro6cro nwenoro k > 0 nonoxKHM 


ox (hy f) = sup | AS f(x) |) 
930 


R 
ne ASF (x) = S(—I)i(7)F(x+—2 FZ), DO | (ABFx) = @). 
i=0 : 


SyHeM ToBopHTb, TO (byHkuna f(x) mpHHagqnexnut xkaaccy MW’ H%, 
cH ee npousBoquan f(x) B cmpicne Beitas nopayKka r > 0 (f (x) ==f-{x)) 
MOBJETBOPHeET YCJIOBHIO 


cop (A, f°) << Mh™, OS at 1, 


Jlaa KpatTkocTH 6yyem nucatp MW", ecan k=O, uv MH%, ecnn r=0 us 
»> 1. Kaaccss MH3 spegenpt A. SurmyHyom (°). ConpsxeHuble Kaaccpt 
JOO3HaYaeM COOTBETCTBEHHO yepes MW" Hi npn r>0 u MH% pH r=Q, 
Cpome TOro, 10 aHasloruu ¢KaccamMu MWg, BBe,eHHEIMH B paborTe C. B. Creu- 
mua (7), BBeyem Knacco. MW, Hy. Bygem ropoputp, uto f(x) €MW 5 Hi, 
20, 0O<a<1, ecan f(x) mpeycrapnsetca B copme 


OES Br 
AO ee Hots. t)cos(mt + 5)dt, (1) 
Me o(x)€EMHE(O<a<1) u \ @ (x) dx = 0. 
IIpu B=r xu B=r-+1 nonyyaem coorsercrBenuo Kuacceh MW"HR wu MW’ HE. 
Coucranty M =1 mbI Qua KpaTKocTH Oyjem onycKaTb. Byyem paccmaTpupatb 
EAYIOMIHe MeTOJbI MpHO/IM2KeHHA: yYacTHYHbIe CyMMbI @yppe, T. e. 


Un(f, x) =Salf, x)= 2+ Ylancoshx + hsinkx) (n=0,1,2....), 
Rel 
i CyMMbI @eliepa, T. e. 
4 nm 
Uni(f, x) = ¢n(f, Digra, Sr (f, 5a 
Rk 


=0 


Sanaua I qua Knaccop Hy u Hy uw npHOnuKenuii cymmamu Deliepa pemena 
}AaMAHCKHM (8). 
[lopaqok BeJIMYHH Go, (Hf) man C. H. Bepxuireiuom (4), nopsyoK xe 


eH 4HH Go, (Hf) upuO< «<1 spirexaer u3 pesysbtatos HM. V1. Tpupanosa (°) 
| C. H. Bepuumretina (*), a nopsaqoK Go, (Hj) nan Anexcuuem (?°). Acumnrto- 
WUeCKH TOUHBIE pesybTaTH Aa G6, (H1)(0<c«<1) ganprC. M. Hukonp- 
KHM (1'). [lepppit acHMnTOTHYeCKH TounbIh pesyJlbTaT JA Gs, (ON) npunay- 
exut A. H. Kosmoroposy (!7), KOTOpbIH paccMoTped 6s, (W’) B cuydae 
enbix r >> 1. B. T. IImnKesny (*) paccmorpes 6s, (W") ain mo6nx r>0. 


lan6ouee OOLLM pesyJbTaT B 9TOM HalipaBeHun mpHHagnexut C. M. Hn- 
onpeKomy (14, 15), KoTOpbIi JoKa3an, uTO JA moOEIx r>0 4 OK<acl 


6s, (WH) Cy, (2) Inn al 
hie oe = r+ +0( ax) (2) 
6. WHYS 7 e n 
He 
1 ¢ gta 
C,; (a) = sup | a, (f) | = sup|— \ [ (x) cos x dx_| “Sar \ t* sin t dt. 
feH® (a, 8 Sn 0 


2 934 


=—s— 


Teopema 1. Iycme f(x) —Henpepoienan | PYNEHUS pen ye 
o(h, f) ee? MCs 2nadKocmu, Toeda he 


of — 2p (xy f(x 
10) Sa fe = = etwas, g r)) 


20e a>>0 — awban nocmosnnan. 
IIpu w, (h, f) =h nonydaem pesysbTaT Samaucxoro (8). 


ie opema 2. _Tycme f(x) €@ Hy wu f (x) —conpaocennan gynkyun. To% 


FO eaalh Se ee s)—1(e—g)] Bae o(4 ), 


etn! y sint Te 
20€ A, —HaUmeNbIUU KOpend ypaeHenua : dt=>. 
: 0 


M3 Teopemp: 2 w pe3ybTaTOB aBTopa (1”) BbITeKaeT: 
' Teopema 38. Cnpasedauego acumnmomuueckoe paeencméo 


Go Hel sad eee etre x) |= a eae 


\ Q6osHauym,. yepes R,(f,x) ocratoK paya ype (1) ana hynK : 
p(x)€ We Ae mpu.c>0, a yepes ra,g(~, x)—ocraToK psaya Sypes 
yHKkunn f (x) EW He, Tb. e. 


rn. (@: #) = 005 (p(x) —Su(p, x) +in (G(x) —Sp(e, ] = 
2 D | 

5 fap 

sin = | 

== {eee wet, | 


mee 2 sin 7 


Curae 


rye Sy, oo x) u Sn(e, x) — 4acTHUHBIe CyMMBI COOTBeETCTBEHHO psja Oyp 
‘yHkuAT (x) mw ConpsxeHHOrO. psa. 

is. .pesympraros, C. B. Creaxuna (!*) BpireKaer, uTo mpH Oeics 1| 
kh 9 CHpaBeAIHBO BKJIKOUCHHE - ; | 


CHRO? 0 CoS, | | | 


rye O< Cy<C, —nekoroptie NOCTOAHHbIE. Orciofa, HCHOb3yH TeOPeMbI 1 
2, MOJyY4uM CyleqyIollyio, Teopemy. 


Teopema 4. I7lycmpo P(X)E We Hz. Toeda Onn awbolx r>0 u O.<ae 
er eeed 460 Meera 


™T 


Rath ) =F) — SAL | te + tjeos(mt + 8) at — 


m=1 —T 


4 al 
= ——}. 
Pro +0(=2) 
Tlonaraa 3)1eCb B=r u p=r-tl, MoylyyaeM pellienve saan I w 
npwOnwKenns byaKkuni Knaccop W'H: u W' Ay, cCyMMamu Wypbe. © 
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Teopema 5. ITycmo f (x)€W3Hk. Toeda daa anboix 0<a<1 
[F]-s } 
2 


fe, 6 (Gs) = a sas ive (x) o(x+ + + ee spec 
0 


m2 
m=1 


—\ fe @)— ole £—TEE loose +0(-). 


Tlon02xxHM 


Cp(%) = sup | a,(f) | = = § Pix) cos x dix| . 


fen ee ee 


Teopema 6. ITpu saw6om O0<a<1 cnpasedaueo acumnmomuvueckoe 


€HCIN6O 


oe (we fey as 2+ 0(42"), 


n* n* 
_ Hs teopemp: 4 u 6 BpireKaeT 

Teopema 7. Ipu awbeix r>0 u0<a<1 ‘cnpasedaueo acumnmomu- 
ecKoe paeexcméo pa 8) S 


G 
6s, (Wi H%) = ne ) Inn +0(=2) 4 


nite nr 


Tlonaraa B Teopemax,o—7 B=rup =r - -1, Nomyyaem pellenHe sanay Iu I 
JIA TpHOsMxKenua tbyHKuUMH KnaccoB Hy u Hi CYMMaMH Pypbe u HW. peuienve 


ajauu Il gna npu6umxenua cbyuxuuli Knaccop W'H; u coal CyMMamu 
Dypbe. . 

Bpipaxkarwo, ryOokyio OsaroqapHoctp C. B. Creukuny ga MOCTaHOBKYy 
ajlauH M UCHHBIe COBeTHI UH yKa3aHHA MpH BHINOMHeEHHM HacTOauel padotl. 


Matematuueckuit uHcTuTyT um. B. A. Creksnosa *’/ TlocrymHno 
‘ Axkajlemuu Hayk CCCP ». 341 1957 


ILMTHUPOBAHHAA JIMTEPATYPA } 
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rance, 38, 184 (1910). # D. Jackson, Uber die Genauigkeit der Annaherung stetiger 
unktionen durch ganze rationale Funktionen, Gottingen, 1911; *:'C. H. b.e p.niut, tie Hn, 
joo6my. XapbKOBCK. MaTeM. OGul., cep. 2, 13, 49 (1912): 5C.B.Creukna, Mss. AH 
CCP, cep. matem., 17, 461 (1953). ® A. Zygmund, Duke Math. .J.; 12,47 (1945). 
mb.CreiKkun, Vian. AH CCCP, cep. Matem., 20, 643 (1956). 8M.) Zamansky, Ann. 
ci. Ecole Norm. Sup. , 66, 19 (1949), %® 1. Privaloff, Bull. Soc. Math. de: France, 44, 
00 (1916). 149 G.Alexits, Matematikai es Fizikai Lapok, 48, 410 (1941). 4C.M. YY ye 
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\ 


B. ©. )KJJAHOBHY 

PEWEHWME METOJOM ®YPbE HECAMOCOMPS)KEHHbIX CMEWIAHH 

3AJAU JIA TANEPBOJIAYECKUX CHCTEM HA IIJIOCKOCTH 
(ITpedcmasaeno axademuxom MH. I. Iemposcxum 10 XII 1956) 

Byyem peulaTb cMeliaHHy!0 3afauy Jia rumepOoMyecKOH B y3KOM cmH 

me (1) CHCTeMBI 

0 

SF u(x, t) = A(x) Z-u(x, t) + B(x) u(x, t) 


(O<x<l,0<t<T<.+ 00) ¢€ KpaeBbIMH HM Hau¥aJIbHbIMH YCJIOBHAMH | 
a) M-2-u(0,t) + Nu (0, t)4+P Sul, t) + Qui, t) =0; | 


b) u(x, 0) =F (a), | | 


rye u(x, t)—n-mMepHad BeKTOp-—PyHKWHA C KOMIIVJIEKCHbIMH KOOPAHHAaTa 
Matpuua A (x) qBaxKgbl, a B(x) oMH pas HeNpepHIBHO AUudPpepeHUUpyembl 

x €[0, /]; Kpome Toro, coOcTBeHHbIe 3HaveHHA MaTpHub A (x) He OOpaLiaiot 
B HYyJIb Ha cermeHte [0, /J]. Matpuupr M, V, P, Q komnumekcuble, NpHur 


rang||y o||=2 +4 rang ||M,P\|l=q (O<q<n). | 


Ilycrb D, (0, /) — 6aHaxoBo NpocTpaHcTBO KsaCCOB H3MepHMbIX (yHKUI 
F(*) O<*<J, SKBUBaJICHTHbIX OTHOCHTeJIbHO HOpMbl = || f (x) Ils (0,2) | 


ce (\ ll f (x) WPdx + || Mf (0) + PF (2) °)"n IyCTb B ycloBuH (2b); (x) € Dz (0, i 


Tlonoxum B KpaeBol sayaue (1), (2a) u(x, t)=y(x)e*. Tana HAXODK] 
HUA y (x) (O<x</) HX NonyuHM NapameTpuyeckyio 3aqauy | 


a) A(x)y! (x) + B(x) y (x) = dy (x); ( 
b) (MA-+ W) y (0) + (Pr +.Q)y (l) <0. 


7laa cucrempr (4a) MoxHO mocrpouTb (?) cdbyHyamMeHTanbHyO MaTpHE 
Y (x, A), aHamuTHueckyio No} Aa Kaxgoro x €[0, 1] B Kaxkyoh u3 O6nacTe 
1) ReA<—y, 2) |ReA|<y, 3) ReA>y, rae y—yocTaTouHo Gon 
NOJIOAKUTCIbHOE YHCIO, MH MMEIOULYIO aCHMMTOTHYeCKOe TpescraBsenne 


Yan = [K (x) LO (=-)] exp [> ( A (8) di | ( 


PaBHOMEPHO OTHOCHTeNbHO x € [0, /] Ip A—> oo. 3yecb A (x) = [¥ (X), vo (x), . 
+++ > Ya (*)] — AuaronabHbi Buy MaTpuubI A(x): A(x) = K72 (x) A(X) KG 
mupuyem K(x) MoxKHO BbIOpaTb Tak, TO (byHkuHH (et) (= 1y2, 2 
O<x*x</) OyayT HenpeprBHEIMH 4 6yzyT pacnomaratTecsa B YObIBaIOLeM It 
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MAKE: vy (xX) >>y¥_ (x) >.. > Ym (> 0 > Vas (%) Ses Dern (x). Aa ua- 
OK eCHHA COOCTBEHHBIX SHaYeHHH sayaun (4) cocraBHM xapakTepuHcTHyuecKult 
mpeqenutenb A (A) = det [(MA-+ N)Y (0, 4) + (PA+ Q)Y (0, D] u_ pasuo- 
MM ero, HOJb3yacb (opmyvioli (9), cmeqyromum o6pa3som: A(A) = 


= M19 (A) + >: (A) eid’ |, rye b;(\)—SO°npa A 00 (b= 1,95 2455.2; 
| ae 


“4 iy ie Z 
(A) = ae —HekoToppiii momwmuom Jlupuxae, TIpHuem a; -(i 221, 2,... 
i=1 


Z , 2") — pactionoxKennbie B YOnrBalollem nopayKe uucaa: 0, Vi (&) dé 


(é=1,2,...,2"), cymmpr sTHx uucen no 2, no 3 u T. J. JO A, B YacT- 
L m l n 
bern, a, =\ Sidi, an =| > Ga 
ia O icsl 0 i=m-+1 
Onpegenenue |. Kpaespie Mie (4b) (a TaKxe (2a)) HasbIBaloTCA 
(ery IAPHBbIMH, ecH a,~0,a,,-~ 0. 
b Teopema 1. Ecau Sess YCAosuA peeyAApHol, mo 3adaua (4) umeem 
wemnoe MHOoKeCMBO COOCMEeHHOIX 3HAYeHULL UW BCE OHU PACNOAORH eH. 6 NO- 
oce —7<Reh<t<4+oo. 
Ilyctb {As} (s =O, +1, ...)— Hyon *yHKuHH A(A), TepeHymeposBaHubie 
(0 BOSpacTaHHlO MHHMOH uYacTH; {ks} — HX KpaTHocTH; {ps}—KpaTHOCTH co6- 
TBCHHBIX 3HaYeHHH As; TOrjla, KaK H3BecTHO (3), ps <Rs. Ecam ps< ky XOTA 
bl JIA OHOTO s, TO B KpaeBOH 3aqayue (1), (2) HeH3BecTHyIO (pyHKILHIO 
i(x,t) OyeM CUHTATh NpAMOYFOJIbHOH MaTpHUeH, IpHyeM TMOJIOx%KHM 


u(x, t)=¥ar(xjer™! (k=1,2,...), (6) 


ne ¥nn (x) (O0<x<l) —Hen3BecTHaH MpAMOyrOJIbHaA MaTpHla H3 N CTPOK 
> cTOOWOB; J, (A) — R-MepHaad 2%Kopfanowa KweTKa. Ja HaxowKeHHA F pp (x) 
k=1,2,...) NomyaHM NapamMeTpuHyeckHe 3aauH 


a) A(x) ¥nn (x) + B(x) ¥ nn (x) = ¥ np (x) Se (0); (7) 
b) MF nn (0) Jr(A) ENF nz (0) Je (A) +P Far (1) Ir (A) + QF an (2) = 9. 


Tlomp3ysicb TeopHel COOCTBEHHDIX HW MIpHCOe{MHeHHbIX PyHKUHH (?,4), ycra- 
laBJIHBaeM CJleyIOllHe CBOMCTBa 9THX 3ajau: 1) Bce 3aqaun (7) Aa R=1,2,.. 
[MCIOT OGWHe COOCTBEHHbIe 3HaveHHA, a HMeHHO 4ynCyIa As (Ss=0,-+1,...); 
) YHCIO JIMHeHHO He3aBHCHMBIX pellleHHi 3ajauv (7) pH BOspacTaHHH k He 
ObiBaeT HW pH k>k, paBHo k,; 3) 9TH kg Peay pone BbIOpaTb Tak, 
TO OHH OyAYT COCTOATh M3 p, Tpynml MaTpuu: ||, . 0, yf) (x), yf (x), . 

» Yt? (x) Il, PO cree 505.0; 406i \ees vy Yin, —1 (% VI, aise ahs ane 0,0,0,... 

0, y(x) Il G=1, 2,..., p,), THe ys!) (x) Uc NS oN a rere ihe ine 
= 1,2,...,m;) —n-mepupie cton6upnl. M3 matpuu Mae! (x) =| y!(x), y$ (x), ee. 
> Hip (x) || (i=1, 2,..., p,) m0 dopmyure (6) MocrpouM MaTpHUbI Ulin t)= 


yo (x)expJm, (h, Niv(stees@) tote, fle, nun Pe), 9. 9TH MOC EMUNe 
Ma kaxjoro s(s=0, -1,...) oObeqHHuM B OgHy 


Onep Oat) =F ne (8) 


met) [Py (Xe), eis Achy ae 8s Jing (As)] — KBa3HAHaroHaJIbHaH MaTpHlla; 


YE) (x)= Nida (2), Lam (%), ++ 1 Lriny, (*) I (9) 
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~ Kaxkypii cron6en MaTpulbl (8) ABIAeTCA pelleHHeM KpaeBOl 3aauH (1), 
(2a), a moromy, ‘ecu f(x)€D,(0,/) mpeqcraBeHa B Bue CYMMBI pA 
. ‘\ 


~-eo 
Ki = SYR Was, (10) 


s=—o 
TO (OpMaJIbHOe pelleHue ene: (1), (2) OygeT uMeTb BHA 
S YD (x) es ag. (11) 


Onpegenenue 2. Kpaespie ycoBua 
s* (t) = —R-2-0(0, t) + Sv(0, t) VS ol, 1) + Wo(l, t)=0 (12) 


Ha3bIBalOTCA COMPAXXCHHbIMH C KpaeBbIMH YyCJIOBHAMM (2a), ecuIH HalifyTc 
TakHe MaTpHubl || 7,1, H,|| u |}Gy, Gell, aTO QA moOnx u(x, Dn (Q),, 
v(x, t) €C (Q) (Q = (0, Mee T)) 


o (x, t)A()u(s, [7 = 2 [Ro (0, t) + Voll, HY [Mu (0, t) + Pull, 4 
+ [H,v (0, t) + H,0(l, t)]" su (t) + [s°v (t)]" [Gu (0, t) + Gu (1, t)], (13) 


rye su(f)— meBad yacTb KpaeBoro ycoBua (2a) *. 
Martpuust R, S, V, W waxoqatcs cpaBHeHvem Kos(ppHUHeHTOB B. TORK MectT+ 
Be (13). He orpaHnunBad OOMLHOCTH pesyJIbTAaTOB, B yCJIOBHH (2a) MOXKHO CUMTAaT 


M P N OF, 


qn qn qn 


a) 0 N 


n—gn n—qn n—qn Ee 
rye On—gn— MaTpulla H3 HyweH. Tora HeTpyqHO JOKa3aTb, 4TO 


R V S W 
IR, VSS, V ie 


|M,P,N,Ql= 


b) 


gn qn gn 
0 S W 


n—gn n—gn n—qn n—gn 


Onpeyeneunue 3. Kpaepan 3agaua JA CHCTeMbI 


a Co) = [A (x) v(x, t)] +B (x)o (ont) (14)! 


C KpaeBbIMH yCJIOBHAMH (12) HasbIBaeTcA conpsAxeHHOH c sagqauelt (1), (2a).| 
IIpouspoqA” pasqemenve nepemeHHbIx.B 3agaye (14), (12) no PopMy sey | 
v(x, t) = z(x)e-!, Nomy4YHM Mapamerpuueckylo 3ayayy: 


a) seid (x) 2(x)] + B’ (x) 2 (x) = pz (x); 
b) (Rw S)z(0)+ (Vp + W)z(t) =0. 


Teopema 2. Ecau );—nyao gynxyuu  A()h) Kpamuocmu kg 
coOcmeéeenHoe sHauenue sa0aHtt (4) dane atehs Ps; MO eas 6yde 


yrOJIbHbIe MaTpuubl. Bpeqem Oooldaenhe 
’ [Pn (iC) Gy (x)] a 
= | Gian (2) Fan (#) dx + [RGam (0) + VGam (ON [MF im (0) + PF nn (O)- 
0 


- . 
* vu 3feCb H flaiee O3HAYAeT CKaNApHOe NpousBezenue BeEKTOPOB WU H JU. 
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Teopema 3. Ecau Yin. (x) (Ss =0,-- 1, ...)—cucmema mampuy, no- 
i ee U3  COOCM6EHHOIX UU NpuCcoeOUHeHnoLXx gynkyud sadauu (4)> 
! Lr, (x) (7 =0, 1, ...) — maxas owe cucmema Oan sadauu (15), mo daa 
er (Yan, (x), Zn, (x)] = 0. 

Teopema ee i (x) € Dz (0, 1) npedcmaeaena 6 eude cymmot pada (10), 
Moa, = [f (x), Bs Zur, (x)], 20e Bs = (¥ (x), 2. (x)] (s = 0,1, ...). 
asa oOocHoBaHUsA H3J1IOXKEHHOM CXEMbI BOCHOIbSYeMCA MOPOXeCHHIM 3ajaueli 
4) aM uppepenMasbubIM Onepatropom Ly = A (x) y’ (x) + B(x) y(x), 
me y (x) EC (0, 2) a MA(0)y'(0)-+ [MB (0) + N] y (0) + PA (A) y'() + 
PB) + Qy(l) =0. sito 
_ Teopema 5. Ecau Kpaeevie ycaoeun peeyanpuol, f (x) (O<x <1) npu- 
Yadneocum obAacmu onpedeneHusn onepamopa Ly, fy (x) = Lf (x) nenpepoiena 
it yOoesemeopaem ycaoeuio Nyon fy (0) -+ Qn—an fa (1) = 0, @ fi (x) € La (0, D), 
mo ps0 (11) npu nekomopoti, He saeucatyeti om evl6opa dynkyuu f(x), epyn- 
auposKe «2en06 cxodumcaA pasHomepro Ha Q K HenpepoleHo Ougdepenyupye- 
mou dynKkyuu u(x,t), yooeremeopsrowyet ypaenenuto (1) u ycaoeunm (2). 
| Bpeyem Oanaxospo mpoctpanctBo M,(Q) u3smepumplx cdbyHKunl f(x, t), 
(x, t)€Q, raxux, aro qua Kaxgoro t€[0, 7] f(x, t) npnuagquexut D, (0, 1) 


Hf (x, £) lp. 1) << -- co paBHomepHo orHocuTenbHo ft; || f (x, £) lle = 


= sup ld, t) IIb. (0, 1): Mz (Q) — nomHoe mpoctpaHcTBo. 


OSt< 


Onpegenenune 4. Oynkunsa u(x, t)€ M,(Q) na3zpiBaetca 0606 mle H- | 
HbIM pemeHuem (°) 3agaun (1), (2), ecmu ona Qua mo6oro ¢€[0,T] u 
mo6oi ynKunn v (x, t) €C™ (Q), aaa KoTOpOti Sp—gnd (0, t) + Wa—qnd (1, t)=0, 
YAOBNeTBOpHeT UHHTerpasbHOMY YyPaBHeHHIO 


\\ [O"y (x, <)] w(x, x) dxde—[u(x, t), o(x, I+ EF (x), 0 (x, O)] + 
a(t) 

, t 

Le \ [s*v (<)] [Mu (0, t) + Pull, c)]dt=0, 


0 


re O'o(x, D=Lo(x,J—LIA (0 +B Wo, %) (% DE 
vh 


EQ (t) = [0, 1] x0, t], (u(x, t), (4, 2) =\o" (x, t)u (x, t)dx + [Ro (0, t) + 
\ 6 
+ Vo(l, t)] [Mu (0, t) + Pu (1, t)}. 

Teopema 6. Ecau Kpaeevie ycaosua peeyanpnot u ecau f (x) € D2 (9, 1), 
mo psd (11) cxodumca npu. HeKomopotl epynnuposKe eeo 4AeHoe No HOpMe 
npocmpaucmea M,(Q) K nexomopott gynxyuu u(x, t), (x, t)€Q, Komopaa 
ABANEMCA eEOUNCMeeHHoIM COOOWUIEHHbIM peenuem 3adauu (1), (2). 

Bpipaxkailo Osarojapuoctp A. JI. Mpmukucy 3a pa WeHHbIX COBeTOB TO 
H3JIOX%KXCHHOMY BOMpocy. 


Benopycckuit rocyapcTBeHHbit yHHBepcuTeT Tlocrynuso 
um. B. HM. Jlenuna 6 XI 1956 
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Jloxaayn AkagemMun nayk CCCP 
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Si 


MATEMATHKA 


B. K. 3AXAPOB 


TEOPEMbI BJIO)KKEHHA JIA MPOCTPAHCTBA C METPHKON, 
BbIPO)KJAIOWJENCA B KOHEYUHOM UNCJIE BHYTPEHHHX TOYUEK 
OrPAHHYEHHOM OBJIACTH 


(IT pedcmaeaexno axademuxom C. JI, Co6onesuim 16 XI 1956) 


Ilyctb D’ — koneuHaad O6NacTb, paCHOJIOxKeHHaH B MJIOCKOCTH N€peMeHHBIX | 
(x, y). O6o3HauuM uepes I” samKHyTy10 KpHBY10, OrpanwuHBaroulywo ObsacTb D’, 
MW TpeANOMOXKUM, YTO JIA Hee HMeEIOT MeCTO TeopeMbI BsOxKeHHA C. JI. Co6o- 
mesa (1). Jima mMpocrors! u3I0xKeHHA OyJeM CUHTATb, YTO Hayao KOOPAHHaT 
HaxOJHTCA BHYTpH o6sacTH D’ uw uTo nomHad rpanuua ectp I = I” + (0, 0).| 

1. Tlyctp Q°— muoroo6pa3nve Bcex HelpeppiBHEIx B D’ (byHKuuf, MMero-; 
WWMX OFpaHHYeHHble KYCOUHO-HEIpepbIBHble NepBble MPOHSBOAHbIe H OOpalilato- » 
WWHXCH B HYJb B HeKOTOpOl rpaHHYHO NosocKe O6acTH MH B HeKOTOpOH 
okpectHocTu TouKkH (0, 0). Tlomocka u oKpecTHOCTb OepyTCA CBOM JIA Kaxk-} 
no dyukunn. OG6osHayum uepes Gu rpaquent dbynKunu ue E€Q°®: Gu =) 


Ou® = du? \ ; | 
a5 aa Muoroo6pa3He, COCTaBJIEHHOe 3 QJIEMeHTOB Gu°, O603HauHM | 


uepes R°. B R° Bpeqem cKaapHoe MponsBeseHue M0 Popmyue 


0u® dv Ou? dv? ou” dv? | 
0 Oe ee EE a a Se } 
{Gu°, Gv} = (\ [en OL iaK + 54. Ox Oy + bye dy Ox = | 
D‘ | 
du dv? 
+b» FS |dxdy, (1) 
rye Ha kosddPuuneHTH 0,,, Dy, HU byg HaNOXKeHbI Cefyloulve OrpaHHueHHaA: | 
1) by, by, HU byg HeMpepbIBHbI B De =D’) (r>3), rae 8>0 xu smo6oe, 
r= VP; | 
2) M60 by, H by, OOpaulaiorch B OeckoHeuHOcTS B TouKe (0, 0), aH6o 
OHH W3 HAX OOpalijaeTcA B HYyJIb B TouKe (0, 0); 
_ 3) unt smoObIx JelcTBHTeNbHBIX NCE &, Hu & Takux, uTo &+&>0, 
KBaj{paTH4Haa dopma 


A pene 2 2 
By (E15 G3 X,Y) = 0118 + 2042618 + doots > 0 (2) 
BcloAy B OOmacTH D’ = D’UT, mpwyem 3Hak paBencTBa jocTuraeTca JIMUIb 
B TouKe (0, 0) H B TOM CJlyyae, Kora HIM b,, uM b,, OOpallaiorcs B HyJIb 
B 9TOH ToUKe. O6osHauHM Yepes R 3ambiKaHHe mpocrpanctBa R° B MeTpHke (1). 


Jlerko BUJeTb, YTO MOOOK IemMenT gE R paBeH cucTeme O6OOMeHHEIX YaACcT- 
HbIX pec POnnT: nepBoro nNopayqKa dyHkKuHH wu B oOOsacTH D’, T. e. 
u Ou 

2— Gre (= > a 
aa Gu, Gu€R ckanapHoe mpouspeqenue {Gu, Gv} TaKkxKe MOXHO BBI- 
YHCIAT 10 opMysie (1), MpHyem HHTerpam Hao MOHMMATD B cMBIcue JIe- 


Oera. OOosHauum uepes © mHorooOpasHe dyHKunit u, NONYYEHHbIX B Pe3yJIb- 
TaTe yKa3aHHOrO BbIINe Mpolecca 3aMbIkKaHua. Ouepuyuo, GQ = R. 
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Teopema 1. 1) Ha vacmu epanuyo VY’ Kaocdaa g@yxkyua us Q npu- 


| 
| 
umaem 6 cpeOHem sHavenue HY Ab. 

_ 2) Ecau npu «;>O0, i=1, 2, eoinoanenn ycaosua 


2.6% Pe? 2% 2 
OF te Oye GE TO Ose GO (3) 


no aban dynkyun f(x, y), umerwan oepanudenHole KYCOUNO-NeNpepblenble 
epeole npouseodnole 6 D’® o6 payarouwasica 6 HyAo Ha I’, npuwem 


a) {Gf, Gf} < + 00; 


6) ior 20e « = min (&, %) >0; \fi<ejinr|", 20e a=0, 


npunxadsencum Q. 
3) Ecau Ona arw6olx =, u & 


(Et + &) r° <cPB, (1, &3 x, y) 


npu “<0, mo aoban dyrkyusn us Q o6patjaemca 6 HYAe’ 6 mouKe (0, 0). 
4) Ecau npu «£0 eoinoaneno nepasercmeo (4), mo das s6oti dynKyuu 


u€Q cnpasedauea oyenxa 
if o(y, Yue (x, yy ax dy = c°.Gu, Gut 
D’ 

20e o(x,y) >0 npu x*+y? >0 u docmamouno eaadKan gynKyua, npudem 
OMX, Uy O(c? et og 


Samemum, 4MO 3 MOOKHO, HANpumMep, 63AMb pasHbimM éeblpareNut Nod 
3Hakom O. 
V3 3TolH TeOpeMbI CJlIeyeT, YTO MPH BbIMOTHeHHH ycnoBul (3) upu a; > 0 


B Q Bxoqat pyHKUMH, OOpamjaomuecs B Hymb ua I’; B TouKe (0,0) dynK- 
HH H3 Q MOryT IIPHHHMaTb JHOOble 3HayeHHA. Ec mpu «;< 0 BbITOHeHO 
yculoBHe (4), TO Bce (yHKUHH H3 10) oOpautarorca B HyJb Ha I’ =T’ + (0,0). 
Ecam upu «=£0 uw a<2 BpinomHeHo ycuoBHe (4), To Bce (PyHKWHH 3 Q 


CyYMMUpyeMbI B KBajipaTte no oOsmacTH D’. 


2. Tycrs QO} — muoroo6pasve Bcex HempeppiBHbix B D’ cbynKtnii, uMero- 
IHX OFpaHHYeHHble KYCOUHO-HeMpepbIBHbIe BTOPbIe MPOH3BOJHbIe MH OOpa- 
WWalollMXCA B HYJib B HEKOTOPOH TpaHHyHoH omocKe o6macTH D’' u B 
HeKOTOpol oKpecTHocTH ToUKH (0,0). Ilomocka u oKpecTHocTb OepyTcA cBoH 
JIA KaxKOW PyHKUAH. Ha RU TE ee ON u° GQ onpeyenum onepatop 
Tula rpaqueuta: Gu = (SS ? Soon [ aur Tak »Ke Kak B 3aMeTKe (°) BBeylem 
IipocTpaHcTBO QO, u mpocrpanctBo R, ¢ MeTpHKOl, 3aqaHHoli uepes cKausap- 
Hoe MpoH3BesenHe 


0*u d*y On Oru 0?u d?u 
{Gu, Go} = \\ [ai 2 ee Ox Oy Ox dy + Az229 Oy ay= of 
D’ 
1 au av | 1 au Ov , 1 au dv, 1, du do ) 
+ 5 Gise By Gedy t+ F712 Gedy ox 1 T4222 Ge ay Gy2 + D122 Gya Ox ay * 
4 0?u Ou 1 02u 070 is 
aie 5 1182 Ox? Oy? Ei 5) Ay 122 Oy? a | ox dy, (9) 


rye Ha KOS@UUeHTL! HOAMHTerpasbHOrO BbIPAKeHHA HaJIOMKeHbI CIeAYIOULHe 
orpaHHueHHa: k . 
1) Bce OHH HeIIpepbIBHbI B o6mactH D’>, rye 6 >0 u sm060e; 
2) MHOO Qy1415 Aio12, A2222 OOpalljaoTcaA B O6eckoOHeuHOCTb B TOUKe (0, 0), 
nu60 OMMH W3 HHX OOpalllaeTca B HYJb B TOUKe (0, 0); 
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3) QaA moon jelicTBUTeNbHBIX wyMcel 14, 19, 2 TaKHX, TO oe so + 

+ &>>0, KBaqpaTuuuaa cbopma | 
B (&115 €125 S203 %, Y) = 

=k + Ayor982 + Assoatoa + Ayy10611819 + Gree21 2822 -F A1122611522 > 9 


Bcloqy B oOsactH D’ = D’ UT, mpwuem 3Hak paBeHcTBa MO2KET JOCTuraTbea 
jmlub B TouKe (0,0). JIerko BueTb, ITO MOOOH suemeHT g E R, ecb onepaTop 


Ou d7u O2u 
THIla rpaj{venTa, Avy (os g=Gl=— > LAE TIPOHSBOJHbIE MOHUW- 


“Ox? ’ dy?’ Ox dy 
MaroTca B O606ujeHHOM cmpIcze nu GQ, = R,. 
VWunorga Oyqem mpeqnosaratTb, 4To 


Gr < dian < Cyr", (6) 

ore <SAo12<S Cre (7) 

‘r™ S Ag208 SG C3r™; aes (8) 
O< 1G <07B (Ena, bras baa} 05 Y), (9). 


0< ri, < 2B (E11, S12, G03 X% Y), «9 (10) } 
0 < ree, <= 073 (E41, cree Xx, y). . (11)) 


Teopema 2. 1) Ha vacmu eparuyo T’ Kascdan gyxtkyuan u3 aes npu- 
Humaem 6 CpeOHem 3HAUEHUE HYAL BMeCMe C NepeblMU NpPOUZSBOOHOLML. 

2) Ecau npu0O<a<2 Ona arwbolx deticmeume abHelx G11» G12, be2 BbINOA- | 
HeHO YCAoeUe 


(Ga + Sle + Es) r*7§< 2B (G11, G12, G20; X,Y), mm “2 


mo oban dynkyun uE€Q, o6paiuaemca @ nyAb 6 mouxe (0,0), . | 

3) Ecau npu «<0 eoinonneno ycaoeue (12), mo swb6aa dyakyus u €Q, | 
oOpawaemca 6 HYNb emecme CO CéOUMU NpoUsecONdImU nepéeozo nopaoKa | 
6 mouxe (0,0). | 

4) Ecau eoinoanenot ycaosun (6), (7), (8), (9), (10) u (11) npu O<a;, 
mo mo6an dynkyun f(x,y), Komopan umeem oepaHuuenHole KYCOUHO-HeNpe- 
polenele emopole npouseoduele 6 L’> u o6patyaemca 6 nyao na I’ emecme ec 
nepeolMu NpouseCcOHbIMU, Npuuem 


a) {Gf, Gf} < + %; 
6) |F|<cire-OR npu a2, |f|<@|inr|" npu a =2: 


B) sites eres in Ry |e \< C2 | dear" npu « = 0; 
of —al2 of —al2 ‘ 
r) al wee ay < CBr npua>0, ede a = min (a1, %, %); 


npunadsenum Q,. 


9) Ecau npu «=O ebinoaneno ycaoeue (12), mo daa gynxyud ueQ. 
CNpaeeOAUEbL OUENKU: 7 


\\ Sq (X, y) u? (x, y) dx dy <c? {Gu, Gu}, 


ay 
\\ 3, (x, y) (5 x) dx dy < ci {Gu, Gu}, 


JOY 


\21 (% ”) (5. al dx dy < cz {Gu, Gu}, 
940 « 


; 2, 2 2 
Boe c*, cy. H Co He SABUCHIN OM PYHKYUU U; oyu 9, —OocmamouHo enadKue 
PyHKyUuU, dg >O u 5, >0 npu x?+y?>0u 

e 


O(re—4| In |[-1-%) Onan ae 2, 
O(r? |Inr|-2-*) dagen = 2: 
93 (X, y) = O(r*-2| Inr|-7>-*), se) >0 u so0608. 
Yrtpepxyenne 1. | creqyer u3 9KBUBaIeHTHOgTH MetpuK (5) un W2 u dD? 
MH TeopeM BulomKeHHA C. JI. Co6omesa ('). 
Jina JloKa3aTesbceTBa mi. 2 HpOWOUKUM yHKUHH ueQ, 3a oOmacTb D’ 


24/2 
Hysiem. Byyem ropoputs, uro u & We-*?) (D’), ecm u uMeeT oG606n;eHHEIe 
TIPOHSBOMHbIe MepBOro NOpAAKa Ux U Uy, YOBJETBOPAIONIMe yCuIOBUSIM 


o9(X, Y) = 


/ 


(\\ Ux (x + Ax, y + Ay) —ux (x, y) |? dx ay)" c? (Ax? + Ay?)@-«)l4, 
D' 


_ 


(\\ Uy (x + Ax, y + Ay) — uy (x, y) |? dx ag) <c? (Ax? + Ay?)@-%14, 


D* 


rye c? ne sapucut or Ax u Ay. Tloxaspipaetcs, uto ecm u€Q,, To 
(2—a]2 e 
uewy*” (D’). Orcioga cmeqyer, To (PyHKUHA uw OyeT HeMpepbIBHOM B 
o6nactu D’ (2,4), u, cleqoBaTembHO, 1. 2. Teopembl WoKa3aH. 
Jaa oKasaTembcTBa ni. 4 BBOA_UTCH PyHKuUA 


0, O<r<s, 
Xs (%, y) = 4 {1— [(In | In |)* — (in| In 6, |)°]?}4, 8 or}, 
es . Po 


rye (in | In 8 |)" —(In} In i )e=1, O<e<¥,. Onesuguo, dynKuua fs; = 
= fy, ©Q,. Tloxaspipaerca, uto Gfs cxoqutca B MeTpuKe (0) k Gf. Orciona 
cneqyeT, uTO fEQ,. 

IIn. 3 4 5 OKa3bIBaIOTCA C TIOMOLIbIO OOBIUHBIX OILeHOK. 

Ha ocHOBaHHH 9TOH TeEOPpeMbI MOXKHO CfeNaTb CeyIOUve BbIBOJH. 

IIpu Bamonnenun yenosusa (12) qua «<0 mo6aa dynKuna 13 ©, o6pa- 
ulaeTcA B HYJIb BMeCTe C TepBbIMH IIpOH3BOHBIMH Ha Bcelt rpanuue I, 

IIpu BpmomwHeHuu ycnopya (12) quan OMa< 2 mo6an cdbyHKuna u3 Q, 
oOpallaetcaA B HyJIb BMecTe C Te€pBbIMH NpousBoyubiMu Ha I’; B TouKe (0, 0) 
oOpallaeTcA B HYJIb TOJIbKO CaMa (yHKUHA. ; 

IIpu .BpmomHeHuH ycnoButi (6), (7), (8), (9), (10) 4 (11) qua «; >0 BQ, Bxo_aT 
(yHKWHH, OOpallaioujvecA B HYJIb BMeCTe C NepBbIMH MpOM3BOAHbIMH Ha I”; 
B Touke (0,0) kak yHKUMA, Tak uM ee’ TepBble MpOH3BOAHbIe MOryT IIpH- 
HHMaTb JHOObIe 3HauUeHHA. ! f 

Ec BbiioHeHo ycopue (12), TO mp «<4 sce dyHKunu 43 Q, cym- 
MHUpyeMbI B KBajlpaTe no oOOmacru D’, ipw «<(2 CyMMMpyeMbl B KBajpaTe 
no o6sactu D’ nepBple MpovsBo,Huble. 

Bce pesyubTaTbl BTOpolt wacTH 3aMeTKH JIerKO oO6o6nlaloTca Ha Ciyyall, 
KOrja B CKaJIApHOM MpoOH3BeqeHHH OyAYT, YYaCTBOBaTb TPOM3BOJ{HbIe MO- 
paqka m. 


MatematTuyeckuii uHcTuTyT uM. B. A. Creksopa TlocrynH10 
Axkajlemuu Hayk CCCP 13 X11956 


UMTHPOBAHHAS JIMTEPATYPA 


1¢C, JI. Co60ae8B, Hexoroppie npuMeHeHua byHKUMOHaIbHOrO aHamusa [B MaTema- 
Tuueckoli dpusuke, JI., 1950. * C.M.Hu xk oabce ku it, Mateo. cOopu., 33 (75), 261 (1953). 
2B. K. 3axapos, JAH, 114, Ne 3 (1957). * A.A. Desuu, TAH, 88, Ne 5 (1953). 
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ad ht ic Akanemuu Hayk CCCP 


“i 1957. Tom 114, Ne 5 


MATEMATHKA 


B. H. 3YBOB 


MCCJIEJOBAHHE 3AJA4M OB YCTOHUMBOCTH JIA CHCTEM 


YPABHEHHH C OJHOPOJHbIMH NPABbIMH YACTAMH 
(II pedcmasaexo axademuxom B. H. Cmupxosoim 7 I 1957) 


B wacrosulei pa6oTe BbIBOAATCA YCJIOBHA aCHMITOTHYeCKOL Cotsen 
HyJIeBOrO pelCHHA CHCTeMbI OObIKHOBeEHHBIX JudpepeHMaJIbHbIx vpanvce ae 
C OMHOPOAHEIMH MpaBbIMH YaCTAMH HM jalOoTCA TOUHbIE OWeHKH paccTosHHsl 
MHTEr paJIbHOu KPHBOH JO MOJO2%KeCHHA PaBHOBeCHA, a TaK2Ke M3JaraeTcaA psx 
IIpPHMeCHCHHH NOJIYYeHHbIX pe3yJIbTAaTOB. 

Onpegenenue 1. BemecrBenHylo OAHO3HaAYHYIO HeNpepbIBHYy!0 (pyHK- 
unio X (x, ... , Xn), 3afanHyio B E,, 6yeM Ha3bIBaTh OMHOPORHON 
nOpaAAKa pw U OOO3HadaTb X, vy = p/q, re p 4 g — HaTypasbHbe 4uCJla, 
g HeveTHOR, CCH JIA OOOH BeleCTBeHHOH MOCTOAHHOM C HMeeT MEeCTO) 
paBeHcTBo X (Cx,, ... , €X,)=c¥X (x1, ... Xn)} MpH 9TOM BeaManHy Ge 
Oy eM CUHTATb MOJIOXKUTeIbHOK Mp p YeTHOM, a Ip Pp HeyeTHOM — Belllecr- 
BeHHOM, HMelOlleH 3HaK C. | 

Me vee 2. BemlecTBeHHy!0 OJHO3HAYHY!O HelpepbiBHylO bynk- 
unio V (x,, ... , Xn), 3agaHHylo B E,, OyeM Ha3bIBaTb 1010 KU TE Tb HO- 
ORHOpOAHOK nopxaKka m>O u obo3HauaTD vi")! ecau aa 060K 
BeELCCTBEHHOH Be@JIHUHHbI C HMeeCT MeCTO paBeHCTBO V (cxy, ... , CXn) = 
=|c|"V (x, ... , X,)} IpH 9TOM BeHUHHy |c|”™ cuHTaeM NOJOKUTeEMbHOH.. 

PaccMOTpHM CHCTeMy OOBIKHOBeHHBIX JHPepeHWMaJbHbIX YypaBHeHHli 


dx, 
dt 
JJanee, uepes 


=e (XC pereeasted,.' tiga eg an (1) 


X = X (t, X) (2) 


OyneM oO603Ha¥uaTb HHTerpaJibHylO KPHBy!O cucTembl (1) Taky!0, 4TO 
0 ° & 

X(0, X) = X, rae X — BemecTBeHHEIii N-MepHbIH BeKTOP (x1, ... , Xn). 

AcHO, ¥TO BMeCTe C HHTerpabHOH KpHBOH (2) cHcTemMa (1) HMeeT cemelicTBO 

HHTerpaJIbHbIX KPHBbIX, 3ABHCAULEe OT OHOM MPOH3BOJbHOH BellLeCTBeEHHOH 

MOCTOAHHOH C, IpeycTaBHMoe B (bopme 


X = cX (cet, X) = K (t, eX). 


Teopema 1. 1) Hpu p 4wemxnom nyaegoe pewenue cucmemot (1) He 
moncem Oolmb B pecidssantil ag ona ycmotiuueom. 

2) Ecau p HewemHo u p= 1, mo nyneeoe pewenue cucmemet (1) moowem 
6olmMb ACUMNMOMUYECKU YCMOUMUGLLM ALLL NPU BEL4ECMBEHHOLX GOSMYWIEHUAX. 

3) Ecau »=1, mo nyanesoe pewenue cucmemet (1) mooeem 6olmb acumn- 
momuuecku Ycmouuusolm Npu AWOoLX KOMNAeKCHEIX BosmytyeHuaAx. ITpu no- 
MOU pesyAomamos, codepsaumuxcaA 6 pabome (3), mooeHO noKasainb, 4mo 
UHMeepalbHole Kpusele Cucmemol (1) yOoerembopsiom Hepaeencmey 


[Ati x) ee Aree (3) 
npu |X|=1, ede Au % — NOAOICUMENbHbIE NOCMOAHHIE, eCAUL MOANbKO 
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tyAesoe peumenue cucmemol (1) acumnmomuyecku ycmotiaueo u X EC,, 


( 
n. e. dyxkyuu Xe? HenpepoleHo Oudipepenyupyembl no ecem céeoum apey- 
mMeHmam 6 E, Oo nopsadKa vy > 1 eKawuumearono. 
TakuM o6pa30M, B JlaJbHelitlem HepaBencTBo (3) tpu X*’EC,, v>1, 
“AeWyeT CYHTaTb IKBUBAJICHTHBIM ACHMNTOTHYeCKOM ycTolYHBocTH. 
Teopema 2. Ecau unmeepaaronole x pusole cucmemot ( 1) yoOoeremeopstom 
me ceercmsy (3), mo cywecmeyiom nocmosxxyaa m>u—1 u ee QbyAKyUU 
“a ey, 
Wil y yer) 6 nadarouue caedyouumu ceoticmeamu: 
1) dyncyuu VI"—?FH y — wl") onpedercnno-ompuyamearonoie; 
p+ 
2) dyaxyun VI" tH (X(t, X)) Henpepoieno Ougoeperyupyema no t u 
imeem mecmo paeeXcméeo 
ayim—p-+1] 


at 
Ecau, xpome mozo, X*€C,, v>1, mo gynxyuio W"™ moocno 6ol6 pamo 


— 1 
max, umo gynxyus V'"-*TIEC, seasemca eduncmeennolm pewenuem cu- 
eme Mol 


[m] 


av es di bai 
hw ame s Die 5g ed — eV; (4) 
i=1 i=l 
mnpedeneHnolm ycaosuem V(O, ... , 0) =O. 
Teopema 3. J[za mozo umo6bel umeno mecmo Hepasencmeo (3), He0b- 
KOOUMO WU OoCMamoUHO, 4MOGEL OblAU BbINOAHENL CAeOYyoUUe HEpasercmea OAs 
peweHusn cucmemel (1): 


1) apu p=1 p,|X®|e-e* < LX (i, X) |< q, | X() | e—at; 
2) npu p>| u pw 2k/q 


Cy | x(0) | d, | x0) | 


aS <| X(t, X®)| <=; 
Vit + cof (KOR Vixen xe po 


3) npu w€ (0,1) ecaKoe pewenue cucmemot (1), ecau npednoaosteno (3), 
10CA€ KOHeYHO2O NpomeocymKa epemeHu nonadaem 6 HaYano KoopduxKam. Jlo 
9mo20 MOMeHMa UMeIoOIN mecmo Hepaeencmea 

1—p. 1—p. 


Vic MONG Mire, a) XE X°) VO XO Be 


B ykas3annolx nepasencmeax aj, b;, Pi, Gi, Ci, Gi (it = 1, 2) — noaoncumeac- 
dole MOCMOAHHOLE. 

Sameuaunue |. Ha Bo3moxHOcTb cayyuan 3) ObINO yKa3aHoO B padote (?). 

SZameuaHuHe 2. OnenkKH, UpHBeseHHbIe B TeopemMe 3, B HeKOTOPOM 
“MBICJI€ He MOryT ObITb yJIVULIeHbI, T. €. MeTOJ BBIYHCJIGEHHA KOHCTAHT Qj, 
i, Ci, Gi, Pi, Qi (i = 1,2) TaKOB, YTO MOXKHO MPHBECTH MPHMepbI, B KOTOPbIX 
ITH He€PaBeHCTBa CTAHOBATCH PpaBeHCTBaMH. - 

PaccMoTpHM CHCTeMy 

dx, 


Bea XP + fst, --- Xm t) (Sl, -.., A). (5) 


ByjeM CuvTaTb, 4TO cHcTema (5) HMeeT pellieHHe X = SEEN ty) TIpH 
n060M X E En u to &(— 0, + 00). 

Teopema 4. /Tycmo dyxKkyuu XMEC,. aa moeo umob6ot 6ce peute- 
ua cucmemot (5) npu suo60m eol6ope pynkyuti fs, |fs|<c|X | npu |X| > 
>R,k<p, ee R—docmamouno Oonrowan noaoswumenobHaA B6eAULUHA, 
> 0 docmamouHo mana npu h=p, O6lAU oepanudeHol npt t>t,) Hneobxo- 
imo u Oocmamouno, umobot AAA <Atoboeo peulenusn cucmembt (1) Umero 
4ecmo (3). 
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| 


toned 5, Ecau X*€C, u umeem mecmo. (3), mo nyneeoe pewen 
cucmemol (5) O6ydem, acumnmomuuecku ycmotuueo Onst sobolx gyrKkyut f 
maxux, umo |fs(X,t)|<c,| XP npu |X|<A, ede >p, h>O0 docmamou 
MaA0, Cy >>O OocmamouHo mano npu K=uB. IT pu. amom srboe pewenul 
cucmemo (5), HadunaroweecaA npu Oocmamouno MOADLX |X|, dara ad 
t>t) yOosremeopsem oyeHKam mozo oe Buda, 4mMO U 6 meopeme 3, eCA 
@ nux samenumo t Ha t—-t, a X(t,X) na X(t, X, to). 

Msyyenve cuctempl (1) N03BOuIAeT IPOABHHYTb BMepey pelleHHe BOIIpoc) 
-06 yCTOHYMBOCTH B pAe COMHHTeJIbHbIX CJlyyaeM. 

PaccMoTpuM CHCTeMy 


dx 
Sea Xe es te tr oe te) (SH 1 sR 
dy; is é 
a = Dd) Piii FV a - ++ 5 Xs dn) kala ( 
i= . 
SS Op(Y) oa ey Bis Sak eee 
Tye dyHkunu Xs, Y; romoMopduHbl B OKPeCTHOCTH X%y=... =X, =Y, = -.| 
-=Yn=O0 WM UX pa3zIOKeHHA He COJep2xKaT WIeCHOB, JIMHeMHbIX OTHE 
“CHTEJIBHO Xs, Yj. 


TIpeqnos0xuM, UTO KOpHM ypaBHenua |P—2E|=0, {P}im = pin, Melo 


OTPHUATeIbHbIe elcTBUTeIbHBIe YaACTH. OOosHadHM Yepes Uj (x1, ..-, Xy 
aHasMTuYecKHe (PYHKUMH, YAOBMeTBOpAIONHe CHCTeMe ypaBHeHHit 
. . | 

OPO es Vote eel a eee | 
Teopema: 6..£cau X,.birawes Orn pee erty Ry 


mo cucmema (6) umeem k eonomopqbnolx uxAmeepanoe U soni peter 
smoti cucmemol ycmotiuueo no JlanyHoey. 


O6osHauum yepes X:*) (x,, ..., Xn) POPMEI HaHHM3Wef creneHH B pasa 
*KeHHM YHKUHH  Xs(X%y, ..- , Xr, Uy, ... , Un) TO CTeMeHAM BeNHUH! 
Xy, a iy XR. | 


ap eopema 7. Ecau nyneeoe pewenue cucmemot 


dx 


saree Xa AS Trae) 


acumnmomuuecku ycmotiuueo, mo HyAeeoe peulenue cucmemot (6) maka 
acumnmomuyecKku ycmotiuueo, U zi06oe ia ctl LG 225 6 Oocmamoun 
MaAOU OKPeCMHOCMU MO4KU X=... =X,=Y, =... = Yn=O0, yooeremed 
psem Hepaeencmeam 


pol 


‘ (0) 
Five ece WA vas hi a npu t > 0; 
V teat | ZO) 


Lis pi > 0 (t= 1, 2) —wonemanmol, Z (t,Z) == (Sree, alae ee 
pemenue, cuctne mbt (O)i1Le == (Hw etnecedt ne vkUl) ete See 

OrmeTuM, 4TO Teopema 6 ycTaHaBAHMBaeTCH pH MOMOLLY pesyaibtane 
cofep2kalluxca B § 65 pa6orsi (3). 


JlennurpaacKuit te Ga a YHMBepcuTer Ilocrynuso 
uM. A. >KqaHoBa 2 TSbA 
UMTHPOBAHHASA JIMTEPATYPA 
.H.H. Kpacoscexu it, pus. matem. u mex., 19, B. 5 (1955). 2 B. U. 3y 601 
pak. MateM.  Mex., 17, B. 4 (1953). 3 A.M. JI anyuoes, Moan. co6p..coy., 2, Usn.- A} 
«CCCP S956. 
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Hornagn Akanemun HaAYK GGL 
1957. Tom 114, Ne 5 


’ MATEMATHKA 


B. B. HBAHOB 


) TIPHMEHEHWW METOJIA MOMEHTOB HW «CMEWAHHOPO» METOJIA 
. FIPHBJIMDKEHHOMY PEWEHWIO CHHIPYJIAPHbIX HHTEPPAJIbHbIX 
YPABHEHUH 


(IIpedcmasaexo axademuxom M. A. Jlaspenmbesoim 29 XII 1955) 


Hmxe jlaerca o6ocHOBaHHe JBYX MeTOJOB, YKa3aHHbIX B  3arov0BKe. 
lompoOHo uccleqyeTca JIMLIb Tak Ha3bIBAaeMoe «xXapakTepHCTHYeCKoe» ypaB- 
enue. Ilepexoyq kK cmyualo o6mlero CHHryJIApHOrO ypaBHeHHsA MOXeT ObITb 
yea 6es oco6oro Tpyfa Mo cxeme, pa3pa6oTraHHon JI. B. K aHTOpoBH- 
em (1). 

Mrak, nycTb JaHo ypaBHeHne 


Go = A (to) 9 (fo) + 


Blt, ie 
| BO F(t), to Er, (1) 


TL 
Me 
ye Y — e€MHHUHAA OKPY2KHOCTD C WeHTpom B Havase KoopAuHaT; A, B,f EH, 
e. HellpeppiBub yo Tengepy ua y; A?—B*?=-0 wa yy; uHeKc 
1 A—B 
— ne (TEALTB | 
MBaeT OOWLHOCTH paccyKeHHH. 


> 0. I[pegnonoxum eme, uro A + B=1; 9To He orpanu- 


1. MeToyq, MOMeHTOB 


YpasBuenue (1) 6yqeMm paccMaTpHBaTb Kak JIMHeMHOe ypaBHeHHe B IHJb- 
e€pTOBOoM mpoctpauctTBe L, (7). Jima Kamo tbyHKUMH 9 CL, uvepes of Ho 
603HauHM (pyHKIMH, aHaJHTHYeCKHe COOTBeETCTBEHHO BHYTpH HM BHEe Y H 
BASAHHbIe C © dopmysamu I]nemena —- Coxouxoro (?, 3). [Ip B3aTbix Mpey- 
OOXKeHUAX cCyulecTByeT (°,*) e/MHCTBeHHOe pelleHne ypaBnenua (1) © , 


-KOTOpOrO %- HMeeT HAaHBBICHIHH MopssoK HYA Ha OeCKOHeEYHOCTH TO 
paBHeHulo c Apyrumn pewenusamu. IIpu6nnKennoe sHayenve 9 OyyleM 


n —1 
Rk X h—x ? & 
CkaTb B Bue 9) = DAU dnt . Tlorpe6opaB, ToOGbI CKaJIApHble 
0 i 
pousBejeHua (Geom, aaa al Ge i") copnayann yuan Beex k, —n<k<n, 
pujlemM K asireOpanyeckoli CHCTeMe ypaBHeHUii OTHOCHTeE BHO HEM3BeCTHEIX {%, }: 


Go = \ [Sat — [A (t= Bi aida got lp Hadi Vie at, (2) 


ig ¥ 


Cuctemy (2) yOOHO pacCMaTpHBaTb Kak JMHeMHOe ypaBHeHHe B TIpo- 
PpaHcTBe L,, 9J1@MeHTaMH KOTOpOrO geaminca copokynuocTtH 2n-+ 1 yHcen 
Sle an a c HOpMOL lol = We_,f ae fa, t" lle, 
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JlemMa l.s Tlycmo Q,=14 git a q,t ” umeem nyAu eHympU y 
GP per fe era p,t” ne umeem c.Q, ob6uyux Hyned. B maxom cay 
4ae cucmema 


Be n Pp a 98 ae 
Ga =\ (ae — Ya") rag (FT at, 0) 
y \o tee: 


Y 


pO sel eee 


OOHOSHQALHO paspelluma npu Aroom N. 

Jloxa3zatTeabcrTBo, Tlocrpoum muorowien Ry = fint "+...+ rat i 
ycemoBulo (Ra/ Qn; t")=(f,t, —n<k<n. Jlerko Bujetb, yo Takoe 10 
CTpOeHHE BOSMOXKHO M OCYLLECTBIReTCA CJMHCTBeEHHBIM O6pasom. Mcnompsysl 
TeOpeMY O Pa3vIOXKeHHM PalNOHabHO ApoOH Ha CyMMy MpocTbIx Apooens 
HaliqeM Takne {a,}, YTOOL! BbINOJIHAMOC TOMMECTBO Q(% + +... at”) = 


— Palaat +...+¢2nt7")=R,. Tanbuetiuee ovesuquo. . 


Jliemma 2. Hauunaa c Hexomopozeo n>C,, cucmema (2) umeem eduH- 
cmeenHoe pewenue, npuwem 


(1) 


petiet 5375 
Gao re ae (4) 


TE de 
* ‘ 
ece TH pe a +...+ ee MHOCOUNeEH §=HaUAYAUecO NpPUuoAUWICeHUA oO; 
6 mempuKke Ly, a Koncmanmot C, u Cy, (KaK u nocredymuue KONCMAHMb: 
Cz, Cy,..-) He 3a6UCAM OM Nn U Moeym OolmMb AeeKO NodcuumMaHol. | 

Jloka3saTeapcrTso. Ilycth y = In{(A— B)t~*]. Torga (A — B)t "= 

exp (x*) di 
tee Ge Anmpokcumupys exp(y*) uw exp(y) HavayuummM o6pa30m coor: 
BeTCTBCHHO MHOroweHaMH Py, WH Qp, HalieM Takoe nN, 4TOGHI HysIH Pp Obie 
BHe Y, a HYJH Qyx—BHyTpH y. K Pa W Qn NPHMeHHM TpeyHIAyuLyto ss 


Torga u3 Teopembt Banaxa (*) OyfeT BbITeKaTb, uTO G, uMeeT OOpaTubiii one: 


—1 o o t 
paTop Gs » HOPpMa KOTOPOrO OrpaHHYeHa TIOCTOAHHOH, HE 3aBHCAMLeEH OT N *) 


Jlanee, paccmaTpuBaa pasHocTb onepatopos G— G, serKo 3aKJIOUNTb, UTC 
—— | 
M omepatop G, HayMHad Cc HeKOTOporo n>C\, MMeeT OOpaTHBIii onepa: 
a $7 ‘ 
Top G ", HOpMa kKoToporo ocTaeTcs orpaHHyeHHol c pocrom n. Ilocae store 
OKa3aTeJIbCTBO JIEMMbI 3aBEPlIaeM XOPOINO H3BeCTHbIM IIpHeMoM. 
B cayyae OOmero CHHryJIAPHOTO ypaBHeHHA 


Ko=Geth\ Tt, t)e(idt F(t), 1) Ey, (5) 


¥ 


rye 4 — KOMIVIekcHbId Mapametp, T yyoBmerBopser ycnosuio Tenpyepa nc 
OOOHM NepeMeHHBIM, MOKHO, ONMpasch Ha emMMy 2 u Teopemy JI. B. Kanto. 
popuya (1) 0 TpHOaM2KeHHOM -pellueHHH sMHeHHEIX ypaBHeHui Tum 
Gx + )Tx =y (B KoToppix G umeer oOpatupili, a T— Boome Hel pepbIBHbIF 
onepaTop), WOKa3aTb CyleqyIOWlM pesysprar. | 


Teopema 1. Ecau 6 panee npunamolx obosHavenusax ypasHenue (5 
umeem COUHCMBEHHOe peiueHue p , mo cucmema : 


(Ke? th =(h 0), 730, Bly. cen, (6 


* ‘ in-l 
4 Lal onueHKy Ja ||G) "|| yno6xo HaxogquTb, ucnompsys pewenve 3afaui 
umana Q,~+ — P,Y-=R,, MAA KOTOPOrO H3BeCTHEI TOUHBIE opMyIbl B CHHTyASpHBI 
KBalpatypax (2, 8), 
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meem eduncmeeHHoe peenue Oana ecex n> Co, npuwem 
ee G (1) 
UP, Rec llness Gail Pokn M3 (7) 


B CHJIY 3aBHCHMOCTH rviaqKOcTH peuleHua .. OT rvlajiKocru Apa uu Ko9(p- 


MUMeCHTOB YypaBHeHHA (5) H3. HepaBeHcTBa 4) HeTpyHO. BbIBeECTH px] 


N€ACTBHH O CKOPOCTH CXOJMMOCTH H NOWyUNTR, SbeKTHBHbIe OLeHKH T0- 
pemnoctn (5, °). 


2. CMewmaHHbIit MeTog 


Ha Muoxectge dbynkunit © € H BBeyem Hopmy mo npaBuuy || © ||=max| ot] + 
tey 


. Sampikanne H B cmpicue BBeeHHOH: MeTpHKH O603HauHM 
€v 

epes W *. Ypapnenne (1) Gyyem paccmaTpuBaTb Kak JHHelHOe ypaBHeHHe 
Tipoctpanerpe sae IIpu6smxKeHHoe 3HayeHHe 9, OyyeM UCKaTb B Buse 


@) = ya pies >, t"*. Tlorpeopas, 4To6bI Ge paBHsanach i B 2n-- 1 


UK ax oC nenamax y Ha 2n-+ 1 paBHbIx uacTeli, NpHyem kK asre6pauue- 
<OH CHCTeMe: 


n ai 
Ga= dial —IAt)— BEN Dat; =f =o (8) 
0 —n \ 
ae Peron 2n-+ 1. 
Breyem elle onepatoppl v, yt; KOTOPBIe OCYILCCTBJIAIOT B3aHMHO-Oj{HO- 
GaYHOe COOTBETCTBHe Mey BICMeCHTAMH a{H%_p,..., %n} HA{AQ,..., Any} 
9 3aKOHyY a,= oad aa: eee abies j=1; 2, waco, (206.  Vpapune- 


we Na=G)'a =f G6yyem paccmaTpHBaTb Kak suHeliHoe ypaBHeHHe B TIpo- 
[paHCTBe W, 3JIEMCHTAMH KOTOPOFO SBJIAIOTCA SSSA 2n +; L qucen 
= 

HOpMOH || a la= | ec a a a fat” ly THE w= p cd. 

JlemMa ae Cnpasedaueo nepaeencméo 

= n —fn f n 
Mie ee Patt ly <Cslnn max [opti “+... 7 Onl; i 
1<j<2n+1 
JLokKa3aTeJbCTBO MOUTH NMOMHOCTbIO COBNaaeT C OKa3aTeJIbCTBOM 


roe —=/2 
sBecTHOrO (paKTa (7), uTO |ain»t “+...+.%at"|<Cglnn max jainty "+... 
1<j<2n+1 


et ao,t, 

Jlemma 4 (8). Ecau o(t) yooeaemeopsem na xy ycaoeuro Teabdepa c no- 
azamenem » U Ty— MHO2O4NeH N-t Cmenenu (NO NoAooKUMeAbKLM U OMpU- 
amentnolm cmenensam t), OaA Komopozo |e—Tra|<C,/n, tey, mo Tr. 
Joenemeopsem ycaosuio Teavdepa c mem oe noKasamenem U C nocmoANHoOL, 


panureHHou C pocmom Nn. 
JlIemma 5. J7ycmbo mxnoeounenot Pn UK Qn (cm. Aemmy 1) He Umerom: 


uyux HYyAeti U Qn-~O na 7. Toeda cucmema 
Gya = % fat; t.-.. + Ont; — (Pa/ Qn); (%_t7* + ~ + int; p= = fj, (9) 
en UNG eae on eel, 


yee eOUHCMB6eHHOe peilleHue. 


* Jlerko moka3aTb, uTo W cocrouT u3 Bcex TaKHxX sbyHKWMA 9”, y KOTOpLIX gt H Q~ 


MpepbIBHbI. 
oF 9477 


JlelicTBUTeNbHO, pelleHvem 9TOM CcucTeMbI OyAYyT {a,}, KOTOpbIe YOBJIETBO 


pAIOT COOTHOLIEHHIO On (ep toyt +...+ ant”) — Pala Ct Ee - oo a 
re mHorouwnenh Rp, (cM. wemMy 1) MocTpoeH HO YCJOBHIO Fn (ia 
= fQn(t)), j= th 2s 2a 1. Kak cneaqcTBve H3 3TOM JICEMMbI BbITeKae 
ONHO3HadHaH paspelIHMOCTb ypaBHeHHA No S610 a= 1. 

Jlemma 6. Cucmema (8) umeem, nauuHaa Cc HeKomopoeo n>Cs, edur 


cmeennoe pewenue u, Kpome moeo, || 92 ||y<Cglnn max iy Ge 
" I<jx2n+1 


Tloka3atespcrTso. IIpumem 3a Pp uw Qy MHOPOUeHE!, annpomy 
mupyoume exp(y*) wu exp(y) (cm. uu. 1). Jlerko nouyuvM, 4T 
Milly < Cio inn. Ucnonbsya semmpr 3, 4 mw TOUHBIE (popmyvibl (°) aA p 
(eHHA KpaeBow 3aqauH Pumana Qn,’ — Pah) = Rn, HaliyeM, 4TO Na a 
<C,,|Inn. Cpasnupaa onepatop N ¢ onepatropom NV, B metpuxe W, nyTe 
QJIEMCHTapHbIX BbIKJaOK TpHeM K TOMY, 4TO, HauHHas C HeKOTOPOrO J 
onepatop N umeer oOpaTublli u 4TO | Vo ee Cas Inn. V3 storo daxta | 


BbITeKaeT HEMOCpeACTBEHHO TO, YTO TPpeOOBaJOCb OKAasaTb. 
Onupasch Ha 9TOT pe3yJIbTaT, MOXKHO MOKa3ZaTb CuIeAyIoulyIo TeopeMy 
Teopema 2. Ecau 6 npeocnux o603NaueHuaAx ypaeneHue (5) umeer 
eCOUHCMBeHHOe pewleHue ©, mo cucmema 


[Ke (Q) =F), F122... 22+], (1¢ 


HQUUHAA C HeKoMOpo2o n> Cys, makocte umeem eOUuNCMBeHHOe pelwlentid 
npuuem | 


| (2) 

fl P,P Thy Cr Inn max | — Tr by (I 

, ey 

(2) | (2) 4-0 | (2), | 

20€ Tey tent foes + tat — mnoeonen Hau AyuUeco NPUBAUMEHUA O, ee 


Mccneqopanve ypaBHenua (5) Ha ycTOMUMBOCTh B TpocTpaucTtBe W me 
KagbiBaeT: e€CJIM HOBbIe 9JIEMeEHTbI ypaBHeHHa (5) A, B, f u T, ocTapascb B i 
OTMMUAIOTCA OT HCXOJHHIX B MeTpHKe C Ha ¢ u HMeIOT HocToAHHBIe Il embyep) 
OrpaHHueHHble C H3MeCHEHHeM ¢, H HCXOJHOe yYpaBHeHHe MMeeT eHHCTBEHHG 
pewieHHe, TO Mp JOcTaTOUHO MaJIOM € HOBOe ypaBHeHHe OyyeT Tak»xKe MMe? 
€/[MHCTBEHHOe pelueHve HM MNOrpelHOCTb pewieHHaA B MeTpHke W G6yzer 
pagka. ¢In(1/s). 

SameTuM, TO eECJIM HCXOJHO€ CHHTYJAPHOe MHTerpawbHoe ypaBHeHl 
3@aHO Ha KOHeYHOM COBOKYMHOCTH MPOCTbIX PlayKUX yr C HeNpepbIBHC 
KPHBH3HOM, TO NYT€M 3aMeHbI TlepeMeHHbIX MOXKHO CBECTH JesIO K Caydak 
Kora ypaBHeHve 3aaHO Ha COBOKYMHOCTH Ayr, paCHosO%KeHHbIX Ha 
Ilpumenasa cooOpaxeHHx, H3I0x%KeHHBIE B (°), MOXHO MeTOJ| MOMCHTOB 
«CMelNaHHbiiiy MeTO| C HEKOTOPbIMH BHAOM3MeHeHHAMHM MIpHcnocoOuTh 
sTOMy Oovlee OOLIeMy ypaBHeHHIO. 

B 3aksioueHHe NOMb3yIOch CAyYaeM, YTOOLI BbIPASHTb MpHsHaTembHOCT! 
Wi. H. Bexya, nog pykosoycrBom KoToporo BbIMOHeHa JaHHad padora. 


Mockoscxuh rocylapceTBeiHpili yHuBepcurer Ilocrynuao 
um. M. B. Jlomonocosa 28 XII 1956 


WHTHPOBAHHASA JIMTEPATYPA 


1 jl. B. Kantoposnxuy, Yen. matem. Hayk, 3, 6(29) (1948). 2C. T. 
Yen. MaTem. Hayk, 8, 3(25) (1948). 3% H.W. Mycxea ’ - B H, Canane et 
rpasbubie ypasHenusn, M.—JI., 1946. 4 JI. A. JIioctepuuk, B. WH. Co6omnes, 2 
MeHTbI PYHKUMOHAMbHHOrO aHanusa, M.—JI., 1951. 5® JI. B. Kaurto pospuu,B.u K j 
1.0 B, I[pHOnMKeHHbIe MeTOAbI BbICWIerO aHaH3a, M:—Jl., 19527 © Bo BOY s a HOE et 
110, No 1 (1956). ?7 UW. 1. Hatancon, Koncrpyxrupnas TeOpuaA PyHKUNi, M.—JI., 19: 


8 C. B. Creukuu, Use. AH CCCP, cep. mz a | ° 9 
TAH, 111, 6 (1050), ep. matem., 15, Ne 3 (1951). B. B. Upauo 
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Horaage Ankagemun nayr CCCP 
1957. Tom 114, Ns 5 


MATEMATHKA 
Nl. WH. KOBAJIb 


OB ACHMNTOTHYECKOM NOBEJEHHH PEWEHHH 
IMHEMHbIX PASHOCTHDIX HW AHO®SEPEHUUAJIbHbIX YPABHEHHUE 


(I]pedcmaeaeno akademuxom C. JI. Co6oaeesim 28 XII 1956) 


AcuMITOTHYeCKoe MOBeeHHe pellleHuli HHeHHbIX PasHOCTHBIX ypaBHeHHi 
, TepeMeHHBIMH KOIpPuUWeHTaMH UCCeAOBaOCcb psAOM aBTopos (!-*). Yeroii- 
IMBOCTH pellleHHH CHCTeM Pa3HOCTHbIX ypaBHeHHH NMocBamlenbl padorp (4%). 
TcceoBaHHiO aCHMMTOTHYeCKOrO MOBeeHHA pemenHH uddepenwuasbnbix 
[ pa3HOCTHBIX ypaBHeHHii MOCBAMLeH TakxKe pA pasesoB MoHorpadun V. M. 
-anonopta (“), re aBTop BBea NOoHATHeE -_uaroHabHOli CHCTeMbI PaSHOCTHBIX 
(paBHeHHH HW L-jMaroHnaJIbHO CHCTeMbI AndpepeHuUvabHbIX YpaBHeHHH H UCCIe- 
(OBayI 9TH CHCTeMbI. JlesuHcoH (8), M. M. Panonopr (*) u T. TP. BacpKoscKast (°) 
WIA HCCe€OBAHHA ACHMIMTOTHYeCKOLO MOBeeH4A pelueHHi CHCTeMbI AUdppepeu- 
[MaJIbHbIX YPaBHeHHH MpHBOAHIM ee K L-AHaroHambHOMy Buy. AnaslorM4uHbili 
[pHeM Opli mpHMeHeH 11. M. Panonoprom (*) B Teopvu pa3HOCTHBIX ypaBHeHHil. 

Hye MbI H31araeM MeTO MPHBeeHHA CHCTeMbI JIMHEMHbIX Pa3HOCTHBIX 
quddepenuvasbHbIX) ypaBHeHul Kk /-quaronambHomy (L-MaroHasIbHOMy) BUY, 
IOSBOJIAIOWIMH OXBaTHTb Ooslee WHPOKHU Kacc ypaBHeHHH, Hex*KeIM B WHTHPO- 
AHHBIX BbILe HCCIefOBAaHHAX. Mbl JeTasIbHO pacCMaTpHBaeM TIPHMeHeHHe 3TOFO 
feTOa K HCCJIENOBAHHIO ACHMIMTOTHYeCKOTO MOBeACHHA pelleHHH JIMHeHHbIX 
JASHOCTHBIX H AudpepeHWHaJIbHbIX ypaBHeHHH BToporo NopsAyKa. 

1°. ByyemM paccMaTpHBaTb CHCTeMY JIMHEHHbIX Pa3HOCTHbIX ypaBHeHHi 


BUS) =A (Shee (SS) (8 =="Spy Sy it tye +) > (1) 
faTpuila KOTOpoH A(s), HaYHHaH Cc ocTaTOUHO OoONbUOrO 3HaYeHHA S,, 


feoco6eHHad MW He HMeeT KPaTHbIX COOCTBeEHHbIX UnCe. OcyilecTBHM B 9TOH 
ucteme (1) HHeMHY!O MOACTaHOBKy 


x (Ss) = Bo (s)[E + Bi (s) + Ba(s) +:--+ Bm (s)] 9 (S) (2) 
[ mocrapaemcs BbIOpaTb MaTpHub! By, By, By,..., Bm Tak, YTOObI Mpeodpa- 
OBaHHaa cucTema Obiia /-MaroHaJIbHOH: 
y(stI=W(S)E+C()y(), (3) 
ne W (s) —quaronanbuast MaTpuia; C(s) =|c,, (s) |? € l, ai e. )/¢,,(s) ne) 
i, j=—1,2,...,n). Mo ananoruu c mpnemom, upumenenupim T. I’. Bacb- 
OBCKOH (*), ompefenuM maTpuiibt By, By, By,..., Bm MaTPWYHbIMH ypaB- 
[eH SiMH 


AB, = B,W,, WoBi= BV, + GW, + Wi, 
YW Bou = BoiW, + GW Bp + ABLW, + Bpai(Wi + We+---+ W peat 
+ [B,(s + 1) + Ba (s +1) +---+ Bp(s + 1)IWp + Wort (4) 
(Dies, eo eet |); 


ye G(s) =E—By*(s+1)By(s), ABp=B,(s+1)—Bp(s);  Wo(s), 
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Wi Gye Wen (s) — anaronanpupre MaTPHILbI, OMpefeNsAeMble 13 yCJIOBH 
paspellHMOCTH 9THX MaTpHUHbIX YypaBHeHHlt. J\varoHasibHble 9JIEMCHTEI 
mMaTpua B,, Baste? Bm OCTalIOTCH TIPOW3BOJIbHBIMH, OyeM C4HTAaTb UX 
BCerla PaBHbIMH HyJIIO. 

Bsenem o6osHagenua: W*=W,+W.+...+WVm, W=W+W, 
B=B,+B.+...+Bm aH (8) (8) BEL WG): 

Teopema l. ‘Ecaut mampuya A(s), Hauunasd c Oocmamo4Ho O6oAbUoed| 
BHQUCHUA S, NEOCOOCHHAA U He UmeemM KpAaMHolx COOCMBEHHbIX 4uUCen U eCAU 
cyuecmeyem makoe m, npu Komopom mampuyel Bo, By,..., Bny Wo Wie 
Wm, onpedensemole ypasnenusmu (4), yOoerzemeopstom YCAO6UAM 


lim H(s)=0, W "GW oBmél, W "AB»W,€1, 


S> co 


W(s) Bm (s+ 1)W*(s)€l, W(s)[B(s + 1)— Bn (s + 1)1Wm(s) EL 


mo cucmema (1) npueodumca « l-OuazonaacHomy eudy (3) nodcmaxoeKod (2). 
HwoKe Mbl NpHMeHAeM 9TY TeOpeMy K UCCJIeOBAHHIO ACMHMNTOTHYECKOO} 
| 


TOBE EHHA PeUIeHHH JHHeEHHOrO pasHOCTHOrO ypaBHeHHA BTOporo MopsykKa., 
2°, JIuHeliHoe pa3sHOcTHOe ypaBHeHHe BTOporo NopxyKa 


A2z(s) = z(s + 2) —2z(s + 1) + z(s) =a? (s) z(s) (9)| 
MlocpeycTBOM ToscTaHoBKH z=x;, Az=z(s-+1)—z(s)=x, cBO_UTCA Ki 


CHCTeEME } 


, | 4 
x(6+1)=AS)), AW=] i. 4| o 
; DEAS) neal 
Sra cucremMa He sABaAKeTcA /-jMaroHanbHOH. Tloxaxkem, YTO OHA BO MHOPHX 
cuyyatx MocpeycTBOM NOACTaHOBKH (2) MOxKeT ObITh MpHBeyena kK /-Auaro- 
HaJibHOMy Buy (3). B paccmaTpHBaeMoM cJIyyae MOXKeM TOJIOKUTb 
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Bo(s) = 8 (5) | a¢ 


| 

4 | 

Jaw owl: 66) = T] Mag+ 1) +ac@:20(@-+ 1). | 
Teopema 2. /[aa moezo umo6et cucmemy (6) moocHo 6o120 eee i 
l-Ouazonaaonomy eudy (3) nocpedcmeom nodcmanoeku x (s) = By (s)y(s), 
HeoOxodUmo u OccmamouHo, umobor Aa(s)El u a(ow)#{0, +]}. | 
si OnERY sTOH TeOpeMbl YJOBJeTBOpAeT, HallpuMep, cyHKUMA a(s) = 


=2 5, 


B teopemax 3 u 4 paccmaTpuBaloTca cryyau a(co) = {0, oo}. 
Teopema 3. Ecau lima (s) = co wu cylwecmeyem maKkoe m, 4mo: 


1) Hauunaa Cc Snaaeean e Goaeuoeo s A*a(s) “0 (ie se), cll azarae m), 
AVa =a; | 
2) A'a(s) =o[A** a(s)] (a= 13125 chee iis (7) 
east 
APats\) ™ 
3) [Fa] G1 id 2k . Saye 


mo nodcmanoska (2) npueodum cucmemy (6) K l-Ouaeonaaonomy eudy (3). 
S11 


1 
IIpumeéph. Pynkynu a(s) = s", Ins, >; —5 YAOBNeTBOpAIOT yCOBHAM 
: o=1 


Seah 
4 
(7) pa m=1, ®yukuua a(s) = I] (1 + Va) He YOBJIeTBOpsxeT ycs0- 

o=1 | 
950 


BuaM (7) npH m=1, Ho cae Su enea 3THM YCNOBHAM TIpH m= 2, Dyux- 


uA a(s)=es° ("= ae eee ae ) He YOBJeTBOpAeT yenoBHam (7) 
ati YAOBJ Pp J TipH 
m Btls hess, Rly HO YAOBeTBOpAeT UM IIpH m=n. OyuKuna 
| S—1 

it 1 1 1 il 4 
a(s) = I] (1 + ft.), os; ZB? Torro wo Froese He yoBuerBopsaer 


o=1 


yeropusim (7) HM pw KakoM 3HayeHHu m= 1, 2%. 
ae 4. Ecau lim a(s)=0 wu cywecmeyem maxoe m, amo: 


a ee c docmamouxo 6oavtuozeo s_ A*a (s)5=0 (k =.0, 1, 2, ..m\, mm), 
te it 

2) we (s) = 0[a(s)-A* a (s)] Geiao] SOR fon m+ 1); (8) 
' _m+1 
’ 4 A" a(s) R 7 iy 
i Saar away iy ad eat Sl ie Z. ssi, Leda lilo 


mo nodcmaxoeka (2) npueodum cucmemy (6) « [-Ouazonanonomy eudy (3). 


4 Ins 
ar ww Oxted), 22 meme 


yAoBnerBopsi0oT ycnopuam (8) pH m=1. ®ynkuua a(s) = 1% — 


. Ulpumeps. ®ynkunu a(s) = 


(—-< fe) <i) He yOBJeTBOpxeT ycnoBusam (8) npu m= 1, 2,...,n—1, 


HO YOBJeTBOpAeT HM TIpH m—n. Ecau tbyHkuua @ =a(s) yyoBnerBopser 
YCOBHAM KaKOU-JIHOO Hus Teopem 2—4, To cucTema (6) MoxeT ObITh Mpeo6- 
pasopaHa K /-jMaroHdaJIbHOMY BHAY, Mocwe vero ANA pewenuti ucxo_Horo 
PasHOCTHOTO ypaBHeHHA (0) MOXKHO MOCTPOHTb aCHMMTOTHYeECKHE pa3zs0xKeHHA 
Ha OCHOBaHUM. ACHMNTOTHYeCKHX (popMyu1, Mocrpoenupix M.M. Panonoprom (7) 
JA pewienui /-(varoHa/bHbIX CHCTeM pa3HOCTHbIX ypaBHeHuit. 

3°. HM3n0xKeHHble BbILIe Pe3yJIbTaTbl MepeHocaTcH Ha AucdpepenuMasbHAbIe 
y paBHeHHA. ‘ 

B cuctTemMe JMHeHHbIX QudPepeHUwaJbHbIX ypaBHeHHl 


x(t) = A(t)x(t) [*<i<o), . (9) 


MaTpHla KOTOPOH, HauHHasd C focTaTOuHO Oovbuoro t, He HMeeT KpaTHbIx 
SOOCTBEHHHIX YHCeN, OCYHIECTBHM MOCTaHOBKY 


x (t) = Bo (t) [E + By (t) + By (t) +... + Bm(t)] y (2) (10) 
A MOMbIraeMcaA BbIOpaTh MaTpHub!I By, B,, Bg,..., Bm TakuM oOpa3som, 
ITOObI MpeoOpasoBaHHaAd cucTema Oblia L-Marona/bHOK 
y(t) = (W(t) + C ly (4), (11) 
rye ~W (t)— quaronanpuan Matpuua; C(t)=ll¢,,(t) IPE LI, 00), 1. ©. 
ley (t)dt <o0 CES ere Oy 
| aa onpejenenna mMatpny, Bo, By, Byte Bm CTPpOHM, MO aHasoruH 


5 pasHOCTHbIMH YpaBHeHHAMH, MaTpHYHbIe YpaBHeHHn 
Bee We Vee Ver Git, 


W Bra = BataWo-+ GBp+ Bp + Wor + Bp Wet Wat AW yee 
ea re) Wom n(pi= il p20 tt — 1); (12) 
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rie.G = Bo Bo Wolpe ee — Marovasbuble MaTPHULbl, OMpé 
JleMAeMble H3 YCNOBHM paspellMMOcTH 9THX ypaBHeHHu. J|MarouaJIbHble Sue 
MeHTbI MaTpul, By, \By,..., Bm OCTaIOTCA MpOH3BOJIbHbIMH, OyAeM C4HTAT 

HO paBHbIMH HyVJIIO. 
oe eager 5. cae eter: A(t), Hauunasn c Oocmamo4uHo Oonbuloeg 
snaueHuna t = 7%, He umeerm KPAMHblx COOCMBEHHOLX 4UCeA, U eCAU CYytecmeyen 
makoe m, npu Komopom mampuyot By, By,..., Bm, We, Whi Wn 
onpedersemble ypoeHenusmu (12), yOoeaeméeopstom YCAOBUAM 


lim (B, + Ba +... Be) = 0,0 GBRAEL It; oo), 9 Bath [eye 


S> CO 


Bm (Wy +We4+...+ Wma) EL[t, 00), (Bi +B, +..-+ Bm) WmEL It, co) 
mo cucmema (9) npueodumca « L-OuazoHanacoHomy eudy (11) nodcmanoe 
Koti (10). 
Hye MbI IIpHMeHAeM STY TeOpeMy K HCCJIeOBaHHIO ACHMITOTHYECKOTO TOBE} 
eHHA pelwleHHi JHMHeHHOrO AudPepenHuuadbHoro ypaBHeHusA BTOpOrO NopAyKai 
4°, JIunelinoe AuddepenuvalbHoe ypaBHeHue BTOoporo NopsAsKa 


2" (t)=ar(t)z(t) («<t<oo) (13 
TOCpeACTBOM MOJCTAaHOBKH Z = X,, 2’ = X, CBOMMTCA K CHCTemMe | 
; (14! 

a(t) O | 

Teopema 6. J[za moeo «mobo: cucmemy (14) mooteno 6oL20 npusecme, 

K L-duaeoHanacnomy eudy (11) nocpedcmeom nodcmanoexu x (t) = By (t) y (t)) 
HeoOxodumo u OocmamcuHo, umobe a’ (t) EL [z, 00) u a(oo) 0. | 
B Teopeme 7 paccMaTpuBalorca cayyan a(oo) = {0, oo}. 
Teopema 7. Ecau a(t)€L(s,t,] npu aw6om Koneunom sHa4eHUU fy 


x'(t)=A(t)x(t), A(t)= 


u cytuecmeyem maKkoe mM, 4mo: 


1) Hauunasn c Oocmamouno Goaowoeo t al*)(t)=£0 (k=O, 1, 2,..., m) 
a) — q; 

2) a) (t) = olla (1) "ar P (2) (Ri) ar); 

m+1 (19) 

ia oC ihe | 

= ee ly); | 

2) pla] ELI 00) @= 1,2... m+) 


mo nodcmanoexa (10) npueodum cucmemy (14) x L-Ouaeonannomy euoy (11). 


IIpumepps. DyxKkuun a(t) = et," — YAOBJeTBOPAIOT ycnoBuamM (15) 
‘ | 


mph m=1. ®yxKxuna a(t) = cy ore or —;) He YHOBJeTBOpAeT ycu0- 


t 
BYSM; (10) piyomz= 1,2; 54, w— 8. wo YAHOBJETBOPAeT STHM yCJIOBMAM 
mpH m=n, | 
Ecau (byHkunsa a= a(t) yqopnersopser ycnoBuam Teopembl 6 usu 7, To 
cuctema (14) MoxeT ObITb mpeoOpa3soBaHa K L-MaronasbHOMy Buy, nocie 


wero [IA pelleHHH HCXOAHOrO JudpepeHvabHoro ypaBHeHua (13) TakxKe 
MOXHO HOCTPOHTb aCHMNTOTHYeCKHEe pa3sO%KeHHA. 


Kuesckui rocyfapcrsenupilt meqarormuecknii HHCTHTYT Tlocrynusto 
um. A. M. ToppKoro 28 XII 1956 


UMTHPOBAHHAS JIATEPATYPA 


1Galbrun,C. R., 148, 905 (1909). ?decH or node firreinew: angew. Math., 138, 

159 (1910). ® H.Spath, Acta Math., 51, 133 (1928). 40O.Perron, J.f. reine u. am 
gew. Math., 161, 41 1929). 5 Ta Li, Acta Math., 63, 99 (1934), ° TI. MW. Kopaa gi 
AAH, 108, 549 (1955). 7 HM. Panono pT, O HekoToppIx acumnToTHYecKHX MeTOax 
B TeOpHn AMppepenuMatbublx ypaBuennli, May. AH YCCP, 1954, 8 N. Levinso n, Duke: 
(1988) Js, 15, 141 -(1948). 9T. T. BacpKxisenxa, Hayx. san. Kuis. negincr., 19, 71! 
JO). | 
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Jloknann AKkanemun HayK CCCP 
1957. Tom 114, Ne 5 


MATEMATHKA 


cd 


Axanemuk A. H. KOJIMOTOPOB 


) MPEXCTABJIEHHH HEMPEPbIBHbIX ®YHKUAM HECKOJIBKHX 
IEPEMEHHDbIX B BHJE CYNEPNOSHIWHMH HEMNPEPbIBHbIX ®YHKUMA 
OMHOrO NEPEMEHHOrO H CJIOKEHUS 


Ileiblo 3aMeTKH ABJAeTCA KpaTKOe H3/I02%KeHHE NOKasaTebCTBA CuleyIoWelt 
eOpeMb!: 


| Teopema. /pu awb6om yeaom n> 2 cytyecmeyrom makue onpederennole 
a edunuuHom ompeske E}= [0;1] Henpepvienoe Ceiicmeumeavnole dynkuyuu 


PI (x), amo KaxOaA ONpedenenHaA Na N- MemroN eounuunom Kye E” nenpe- 


leHAAN OelicmeumedAoNaAn Gynkyusn f (xX,,..:,Xn) Npedcmasuma @ Bude 
q=2n+ n 
\ 
F(tr---.%e) = DY xo l DY ve (xol (1) 
q=1 p=1 


Oe dynkyuu 7x_(Y) Oelicmeumeronol U Henpepolenol. 
IIpu n= 3, nowoxKHB 


q (1, %2) = guy (%1) + Y?7 (Xo), Ag (Ys Xs) = Xqly + 9 (%s)], 
ljomyyaem u3 (1) 


: 7 
PL Man Xa) = pit tes ate es, Kel (2) 


g=t 


ITO ABJIA€TCH HEOObINMM ycusieHvem pe3ybTata B. WH. Apuoupya (7), KoTO- 
BI MOKa3aJl, YTO N1OOaH HenpepbIBHaA (byHKUMA Tpex epeMeHHbIX Mpej- 
TaBHMa B BHJle CyMMbI .€ BATH CJlaraeMblX TOTO Ke Bula, Kak C/laraeMble, 
XOauLHe B (opmywy (2) B uwucne cemMH. Pe3ymbTaTbl Moeli 3ameTKH (?) 
[e@ BbITeKaIOT H3 COOOULaeMOH celiyac HOBCH TeCpeMb!l B HX TOUHBIX (hopMy- 
MpOBKax, HO NPHHULHMHabHOe UX COepxKaHHe (B CMBICJIe BO3MOXKHOCTH 
ipecTaBeHuA (PyHKUM HeECKOJbKUX TepeMeHHDIX CyNepNosHuMAMH (pyHKMHH 
[eHbIerO YHCJIa MePpeMeHHBIX HM HX MpHOJHXeHHA CyNepMO3sHUHAMM (pUKCH- 
OBAHHOrO BHJla H3 MHOTOWIeHOB OT OHOrO MepeMeHHOrTO H CJIOKeHHA) OUe- 
WJHbIM OOpasoM cojepxKHTCH B HOBOH Tecpeme. Mero joKasaTeJibcTBa 
(OBO TeOpeMbI 3/IeEMeHTapHee MeTOOB padoT (',”), CBOAACb K NpAMbIM KOH- 
TpykKuuaAmM uM Moycueram. Ycuesa, B uacTHOCTH, HeOOXOAMMOCTL ynoTpebure- 
Ma Jl@peBbeB H3 KOMMOHEHT JIMHHH ypoBus. WakTHyeCKH, OfHaKO, KOH- 
TPYKUHH, ynorpe6.en Hbte B 3TOH 3aMeTKe, ObIIH HalieHbl NyTeM aHasiu3a 
OHCTpykunH, ynoTpeOinBuuxca B(!,”), H OTOpachIBaHHA BHUX jeTael, H3- 
MUIHHX [JA TOJyYeHHA KOHEUHOTO pesyJIbTaTA. 

§ 1. Tocrpoenne byukunn 7%. VUngexcet p,g,k,i Bcwky Jasee 
poOeraroT Wemble 3HayveHHA 


Pepe), Page 2n+), Femi tie, fey <r = (O71)e Ie 


Ipu CYMMHpOBaHHH HM TICPCMHO*KCHHH B STHX Tpefedax MpeeJibl He 0O60- 


HavaroTcd. 
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PaccMoTpuM CerMeHTHI 


‘Meco ; q 4 ee Ree 
atc [ eae ((—! —38)+ ae (ant 


1 
Cerments: Aj; HMeIOoT JWHHY aga leat a pu (uKCHpoOBaHHbIx k ¥ 
n 


HoviyyaioTcd OHH U3 pyroro mpu mepexoge ot i Kk i’ =i-+1 Cc NoMOUIp 


CIIBHra BIlpaBO Ha PpaCCTOAHHE , T. @. PaCNOJIOKeHbl He TOJIbKO 6 


6) n)"* 


TI€peKPbITHH, HO C TIpOMexkKyTKaMH J\VJIMHBI , C TOYHOCTbIO Ke ji 


3n(9n)" 
HaJIMUMA THX TIPOMe%KYTKOB MOKPbIBaIOT BeCb eMHHYHbIM oOTpesoK E 
B cooTBeTcTBHH C 9THM KYOHKH 


q hf q 
Alain = Ah,iy 
Dp 


pu (bukcupopaHubix k HW g MOKPbIBalOT eC MHHMUHBI 


c peOpaMy JVIMHbI 


2 1 | 
Ky6 E” c TOUHOCTbIO AO pasflemAIOMMX UX Wee WMpPHHEI fone? 
n nh } 


IpoBepHeTcA CieyloulaA JIeMMa. 


Jlemma 1. Cucmema ecex xy6uxoe Shi.i, C nocmosnnolm k wu nepemei 


n 
HOIMU Gg U iy,...,in nNoKpoleaem eduxuunolii KYO E” max, umo Kaxcdan moun 


us E” oxaseleaemca nokpeimoli He menee n+ 1 pas. 
Tipu nomomn wHyAyKuMH TIO k MoxerT ObITb JOKasaHa cyleqyiomlad seMMa 
Jiemma 2. Moocxo nodo6pame Kkorxcmanmo f4 Us, mak, umo 6ydyt' 
BOLINOAHEHOL YCAOBUSA: 


1) ee Meta A M+ 


2) 9 SR KM H+ oh — en, ecau ceemenmot AZ, u Ahir nepece 
KQNOMCH; | 
3) ceemenmet Af... = (2M, DM, + nz npu uKcuposannelx kt 


qg nonapHo He nepeceKaromc;. 
Jlerko 3amMeTuTb, uTO v3 1) u 3) BbITeKaeT 
4 | 
4) ee : | 
oe qd eo | 
Ha ocHoBe yKa3aHHbIX paHee CBOMCTB CerMeHTOB Af; H CBOMcTB 1), 2) 4 
4) KonctanT)/4 uw ce, 6e3 CombuIoro Tpysa AOKa3bIBAeTCA CueMyIoulad JeMMa 
JlemMa 3. I7pu quxkcupoeannox p u gq mpeboearusn 
5) hee eet (x x) <RG +e, npu x€ Al; 
OOHOSHAaLUHO onpedeastiom Ha E} nenpepolenyto dynkyuto YP. 
Sameuannue. Jlerko BuyeTb, uTO 10 MOCTPOeHHIO (pyHkuHH ped oKasbr 
BalOTCA MOHOTOHHO BO3pacTarouluMH. ITO UX CBOHCTBO MOrJO Obl ObITb BK.II0: 
yeHO B (POPMY/JIMpOBKy Halle TeopeMbl. 
V3 5) u 3) Borrekaet 


6) Zink (Xp) CBs ct MDI (Xora elias. cae 


e2. “Tloet poenue PyuKkunk y%. YcranoBus cymecTBOBaHHe (pyHkKyHt 


a KOHCTaHTAL4 MW cp, OOMAaalOUlUX CBOLCTBAaMU 1)—6), nepexoyquM K jlOKa 
3ATeJIbCTBY enn: Teopembl. Mckompie (yHkuuu y%(y) GOyayT nocTpoeHs 
B Bue 


x7 = lim yz, 


r> Oo 
rye Xo =0, a x7 Aan r>O OygyT onperenenst C MOMOMIbIO HHYKUMH 110 | 
OJHOBpeMeHHO C HaTypasIbHBIMH k,. 
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| Mbt 6yyem mpu sTom ynoTpe6uiTbh o6o3Ha4eHHA 


fil. a hol Dke Drea) a (3) 
M, = sup|f—frl. (4) 
Pe 


OueBHyHO, 4TO 
fo=0, M,=sup|fl| 
Eft 
JlonycTuM, 4To HenpeppiBune (bynkunn y?_, HoMep k,_, y2Ke ompeje- 
feHbI. Tem cambim onpejenena Ha E” uw HenpeppBHaa (cbynkuua f,_4. Tax 
‘ak j\MaMeTpbl KyOuKOB Sf; in UPW k—>ooctTpeMaTcH K HyvI0, TO MOKHO 


ibIOpaTb k, CTOb OOM, UTOOHI KOeOaHHe pasHoctTu f—f,—, Ha IO60M Se ee in 


fe IIpeBocxojHsIo z M 
BU A IN Bales 
| Ilycrs &; — npow3Boabuble TOUKN 43 COOTBeTCTBYIOMUX cermenToB A%;. 


da cermeute LN ae T1OJIO2KUM 


—— 


1 f P P 
xf (Y) = xf -a(y) + Fyn [P(Gbaweeon tee = fy Gia eeer ere a." (5) 


OuepuyHO, 4TO (UKCHpOBaHHble TaAKHM OOpa3s0M 3HayeHHA (byHKuMH y% 
IOMUMHEHLI HepaBeHCTBy 


x7 (Y) — Xray <q Mr. (6) 


Bue cerMeHTOB Ne a, qoonpexemmMm (byHKuM10 7 TpOM3BOMbHO, HO C CoO- 
\JOJIeEHHEM ZTOTO Ke HepaBenctTBa (6) H HelpepbIBHOCTH. 


OuenuMm Tenepp f —f, B NpOvSBOMbHO! TouKe (xXj,...,%n) H3 E”. Oue- 
3HJIHO, UTO 
Avatar kn) =] (Ms <a Xn) — Tr 4a Xn) — 


Bw Al D3 9 (xp)| — 8-1 [ds yea(x,)|\. (7) 


Cymmy >} B (7) UpeycTaBuM B BHZe SY aa Se rye cyMMa >) pacupoctpa- 


q 
feHa Ha HekoTopple n+ 1 3HaueHH q, AI KOTOPbIX TOUKA (X,,..., Xn) 
SXOJ/MT B KaKOli-H60 u3 KyOUKOB Si... i, (Take CyllecTByloT To lemme 1), 


1 CYMMa oe pacnupocTpaneHa Ha OCTalolulvecA mM 3HaveHHA q. 


Jia Karkoro claraeMoro H3 D> nowyuaem B cHsty (5) 


ee le eo) 


p 
= i see (ches ee cht) Shred (Gna oe cht) 
al 
=a5T [fF (%1) ++ Xa) — fray +++ %a)l + eae > (8) 
me 
lot) <a Mr. (9) 
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Caaraempie U3 BS oueHuBaloTca pH momouru (6). Ws (5) Bmecte c (8 
(9) u (6) nosy 4aeM : 

[F—fl=lggr hott 3 OF -vaI< 

il 


; 2n+1 
Soagpy Mea + apr Ma tee Meo (1¢ 
Tak Kak HepapencTBo (10) cnpaBequMBo B Moo TOUKe (xX,,..., Xn) € E" 
TO 

2 as 

Me yqpy Mey 
(1 
Laem hye 
M, < (or) Mo. 


Vis (6) u (11) Bpirexaer, aro pasHoctu x? — x7, He MpeBocxogaT 10 abe 
JHOTHOM BeJIMUMHE COOTBETCTBYIOULMX YWICHOB AaOCOJIOTHO CXOfAlerocA pa 


Tlostomy dbyukuuH y? UpH r—>co paBHOMepHO cCxoyaTcCa K Hel pepbIBHBItl 
NpeevIbHHIM (PYHKUHAM 7%. 


M3 cootHomenul (3) wu (4) uw ouenku (11) mpeqembuEIM Tepexoyom mp} 
r—>oco nomyyaem papencTBo (1), YeM HM 3aKaHUMBaeTCA MOKA3AaTEJIbCTBE 
TEOPeMBI. 
Tlocrynuao | 
20 VI 1957 | 
UMTMPOBAHHAS JIMTEPATYPA 
1A. H. Koumoropos, JAH, 108, N 2 (1956). 2? B. MW. Apuonea, JAH, 11 
N 4 (1957). ce 5 ‘. 4 


} 
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| Hornaann Arkangemun nayrk CCCP 
| 1957. Tom 114, Ne 5 e 


’ MATEMATHKA 
B. Tl. MACJIOB 


BbIPOKKJEHHE NPH MEPEXONE OT JMCKPETHOrO CHEKTPA 
K HENPEPbIBHOMY H MEPEXOJ, H3 KBAHTOBOHW MEXAHWHKH 
B KJIACCHYUECK YIO 


) 
: ({Tpedcmasaexo axademuxom H. H. BoeoawGosem 31 X 1955) 


~Tlyerh {e¥}—cucrema (k=1,2,...) opTonopmupoBaHHbIx Ga3ucoB B 


HEKOTOPOM THJIbOepToBoM mpoctTpauctTee /7; {N,} — HeKOTOpas 3aBuCALad OT Rk 
MOCJICLOBATeJIbHOCTH WeJbIX uUuCe, limn, =~. B Jambueliuiem B {nz} HH- 


k> co 


nekc k OyqemM onyckKaTb. 


Onpegenenune 1. Snementom upoctpanuctrBa M2 [ez] Ha3b- 
BaeTCA MOCeAOBAaTeJIbHOCTh {Xz}, rye 


se gee Git; 2a} < 00. (1) 


i=—n 


h 
Onpegenenune 2. QnemMeuHTom mpoctTpaucTBa M,le;] Haszi- 
BaeTCA KJaCC SKBHBAJICHTHbIX MocweqoBaTembuocte u3 H Bua 


leo) 
~ 

k 

3} ON SE ae On Ei» 
t=1 


i=—n 


Pe Oj, YHOBJETBOpHAeT YCOBHIO 


co 


lim 2 o2, = 0. (2) 


3a 9JIeEMeHTHI, IKBUBAJICHTHbI€ HYJNO, IPpHHUMalOTCA MOCMeOBaTebHOCTH Bua 
>) 0,,e8 © ycnosnem (2) 

4 in “i ; 

.— 


Onpegenum BM, [e"] ckKanapHoe mpouspeyenne Kak 


lim (x,, sled Sooo sis € M, [e#]. (3) 
h> oo 

Ecau x,= >, [a;+0,) Biles yes DG aE TO ee Wee iO, a BuCH AZ) 
lim (ae yee y Qj-Qi. 


h> 0 i=—oo 


TpocrpaucrBo M, [e®] aBaaerca celapaeJbHbIM rusbOcpTOBbIM TipocTpan- 
CTBOM, OCKOsbKy aulemMeHtam u3 M_ [e"] craBHTCA BO B3aHMHO-OjHO3HAadHOe 


COOTBETCTBHe MoceqoBaTebHocTb f{a;}, = 1, —l,..., u3l4,@ EO ESE N ED 
aR : 

6a3y B Sees moc Jie [HEM eee COCTaBJIAIOT 3ueMeHTbI {6;}, 7 = 1, 

Beth Ph, of Ope 9 pn. t= ¥ 6, = 0 npw ij. Orciwfa BblTeKaeT, 4TO CcueT- 


HY!oO ee B Pei inaucrnen M , e%] cocrapasatoT suementbl {e%, .}, 0 = 1,—1, 


Ecau (n — n')—> co pu k-> oo, To mpocrpauctBa M_ [e®] u M.,, [ef] Oyay 
OPTOPOHaJIbHI B CMRICe CKaJIAPHOrO MponsBefleHus 
lim (ips Xn): Xp < Mn [er], Xk € Mwle!d, (3a) 

k+ 00 


OCKOMbKY CKasiapHoe mponsBegenve (B Hf) (ef, CF y;) 6yqeT paBHO HYJI 
quia moObrx i uj UpH ZocTaTouHO OobuoMm Rk. 


JIemma. IIycmo n= 2) a, 8 CH, lim (Xn, t)= 2 lim @ nyi 


i=o k> co =< k> co 


Toeda {xp} © My [e#]. 

Ilyctb 3ajjana nocuieqoBaTesbHOcTh onepaTopos {Ap}, RevicTByromux BH 
Mp 6yeM TOBOpHTb, YTO Xp & My [ei] NpHhaswiexkuT OOJIacTH onpeyeweHH 
onepatopa {A,} B mpocrpauctBe M;, [ef], eCJIM X, pH KaxkJOoM k npvuayue+ 
KUT OGACTH ONpefeeHHA KaxkOorO onepaTopa A, B H, a NoceqoBaTedb4 
HocTb {Ay Xp} UpunagnexuT M, [e*]. (BsaB COOTBETCTBYIOILHH 3JIEMCHT Bl 
Me (CAR MbI oOmpefeswuM feHcTBHe oOMepaTopa B Me, [ee], a TCM CaMbIM H Bi 
Mn [e7] 2) 

Ilycth  {A;,} — NlocmeqoBaTebHOCTh CAMOCONPHAXKCHHBIX TOJIOXKHTEJIbHC-| 
ONpeeIeHHbIX OMepaTOpOB C JMCKPeTHbIM CIe€KTPOM, C COOCTBEHHbIMH (PyHK-| 
usm {x"} Hw COOCTBEHHBIMH 3HaYeHHAMH {)%}, CXOMAMLaACH CHJIbHO (1) K ca- 
MOCOIIPAXKeCHHOMYy ONepaTopy A Cc HeMpepbIBHbIM cneKTpoM. IlycTb )\ — TouKa) 
cmekTpa onepatopa A; n ompejesseT HOMep OvIHKaliwwero cBepxy K A coo- 
CTBEHHOTO 3HaveHuA ONepaTopa A;,. O6o3sHauHM uepe3s M, {A;,} mpocTpaHcTBO: 
Mp [x*)*: 

Teopema 1. Samoltkanue onepamopa {Ar} 6 M, {Ap} ecmo onepamop 
YMHOHCEHUA HA “LUCAO }. | 

Jloka3aTesmbctBo. Ha muoxectTBe Soa a i=1, —1,..-, onepam 
Top {A;,} 9KBHBaJIeHTeH ONepaTOpy YMHOXKeHHA Ha A, NocKOMbKy Ax vo 
= Mgt = (A + On) ey, Te Oi = On —))+ one — di) rales MuorKe- 
CTBO 3JICEMCHTOB cans i=1,—1,...,—r,7r,..., COCTaBJAeT CueTHY10 6a3y 


BM, {Ap}, cleqoBaTebHO, 3aMbiKaHHe onepatopa {Az} B M, {Ap} ectTb one- 
paTop YMHOxKeHuA Ha A, YTO H TpeOOBaOCb OKa3aTb. 

B jlasibHevwiemM Mbl OyfeM paccMaTpHBaTb omepaTopbl A,, COOCTBEHHBIC 
3HaYeCHHA KOTOPHIX YJOBJIETBOPAIOT YCJIOBUIO 


Oni 0G ee ee (4) 


IPH S—> co paBHomepHo nok npu k — oo Aa HeKoTOporo 8>>0 uv mo6oro wesoro i. 

Teopema 2. ITycmo {x,}— nocaedoeameaonocmb aaemenmoe us H, 
NpuHadnencauux OOAACMU ONpedeneHUA ONnepamopoe Ap U HOPMUPOBAHHOIX K 
edunuye || x,|| = 1. 


ITpednonoocum, «mo nocaedosamencnocmo {\(Ay—) xn||X (har ee 
paBHOMepHO Oepanuuwena npu k-—>ce OAA KaKOoeo-HUbYydo Yenoeco 1. Toeda 
Hauidemca nodnocaedosameacHocmb {m} nocaedoeameronocmu {k} makas, umo- 
{%m} GM, {Ain}. 


* TlpoctpaucrRra M,, {A,} u M),, {A),} MpH A1=4 Ay OpToroHadHBI B cMbICIe Onpenene- 
HHA CKaJphoro mpousBezenua (3a). Tlostomy MoxHO o6pa30BaTb npocTpaHcTBo M {A;},. 
PaBHOe HeMpepbIBHOH Mpsmoi cymMe mpoctpancrs M, {A,} mo mepe A: 

. co 
M {A,} =| © M, {A,} dd (). 
0 
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co 


'Moxa3satTenmbereso. Ilyctb x, = wy De Xt PaccmoTpum NOCMeOBAaTeJIb- 
i=0 
Tb {kn}. Ona orpanuyena. BpiGepem CXOMAMLYIOCA NOAWMOCTeLOBAaTeWIb- 
CT {Qin}. PaccMoTpuM nocuefopatembHocTh {apy, n4+i} H Bbi6epem 3 Hee 
OAAMLYICCA NOAMOCEAOBATEMbHOCTh {Ay",n41}; 3ATEM paccMOTpHM TocIesO- 
TEJIbHOCTb {y", ny}, BbIGepeM CxXOAAMLYWCH  nNosnocne_oBpaTebHOCTb 
wn—1} HT. A. Tlonyuum naGop nognocueqopateqpuocteii {k’}, {R"}, £8 bn: 
WOepeM OTCIOJa AMarOHAJIbHYIO MOCMeAOBATebHOCTh: U3 {k’} Bo3bmem 1-it 
feH, u3 {k"} 2-4 u Tv. gy. Tlomyuum noynocneqopatempnocth {m} Takyto, 


0 mpefed {Qm, nti} IPH m—->oo CyMLeCTBYET AIA OOOO i, — 0o <i < 00; 
}03HAYUM lim Am, ny; = a,. Onenum KOSPPHUHEHT Am, n+;. J)A WocTaTouHo 
m- co 


WIBIUMX 1 MOJYYMM B cHay (A): 


Am, nti = (Xnpi, Xm) = (Anpi— A)" ([Am — Al Xn Xm) < 
- +4 1 
nt =) Am — 4) Xm || << const - (Rita — AY (Mater — 2) <P. 


| CreqopatembHo, Ja mo6oro ¢>>0 moxuHO BbIOpaTtb N Takoe, TO Quist 


ex m, OONbWMX HeKoTOporo M: 
| 


= S 
> Gg a > a nti <6} iy a* a a eae 
i=—n eG Faas i_-N 
N Cc 
pp m>M,>M >) a a ae Orcioma: a = 
‘ : art a : : a m, n+i 
ators i=—n 


co 
- »y ih ed YCJIOBHE JIEMMBI BbITIOJIHEHO, CJIEQOBaTeIbHO, {Xm} € Mx {Am}. 


i=—oo 


eopema jloKa3aHa. 

Ilyctb {8,}—MocmeqoBaTebHOCTb onepaTopoB, jeltcTByiomjux BH; 
k = KOMMYTaTOp Ap u Bp, Cr = Arn Be — Br Ap. 

h h A 

Teopema 3. /]pednoaooeum, mo eolpascenua ||Cr Xn+i||(hn41—A) a 
3h xnsill PabHOMePHO OepanuueHol Nnpu k—>oo OAA 6cex i u HeKOMOpoeo I. 
020a Halidemca nodnocraedosamerbnHocmb onepamopos {Bm}, onpederennas 
npocmpaxucmee M, {Am} Kak onepamop Ha 6cIody NAaoMHOM mHosecmee. 

An! we UM h 

Jloka3atTeambcrTBo. IlockombKy umeet mecTo [A,—)] Bp Kav oe CG Me te 

I k rk h 
- B, Ar ets E=)B), Xnsi = nCE — (Ant a h) Br} Xnti, TO JIH60 (Ar —_— h) x 
R R a =) 
EBrxnsillnti—), mu6o |(Ay—A) Be xXngill (nti —) JOUDKHbI ObITb 
ABHOMeEpHO OrpaHHYeHbl MpH k—>oo, CuJleoBaTeIbHO, TO Teopeme 2, 
men, © M, {A,,}, THe {m} — noqnocaeloBaTebHOCTb {Rk}. 

M3 Teopem 2 u 3 BbiTeKaeT CJlefylollee yTBepxeHHe: 

Ilyctp f € Lz — orpanwuennand (yHKuua, Mpuyem KomMytaTop A;,/ —fAn 
MOBsIeTBOpAeT ycsoBHaAM Teopempl (4). IIpegnonoxwKumM, 4TO Mpeevbl 
m (fx, ,, xh.) CymecTByloT qx mo6pnx p u l. Torga cyulecTBy!oT HW mpe- 
CO 

; k h 
ambt lim(f" Xn+1, Xnt+p) ANA MoObIx uembIx 1, p ur >O0. 
Tlonoxum Ap  paBHbIM TpexMepHomy omnepatopy Tamuubrona 
2 q2 - e f 
he ee i (u(x) >0) c cucremolt co6cTBeHHbIxX (yHKuMi {;}; 
uw dx 
TycTb saBucut oT & Tak, uTo h,y—>O up k->oo (?). M3 acumnroTuKu 
OCTBEHHBIX 3Ha4¥eHUli (4) BhITeKaeT, YTO ycoBHe (3) GyAeT BbINONHeEHO. Kommy- 


atop Hc x papen Hx—xH = — < p. MocaeqopatesmbHOCcTh {p?n+i} Or panuyena 
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np A—-0.-B camom jese, p? Yn+i + 2pu (x) Vati— 2PAnsi Yntis (Yn 
pati) + 2p (Vag U(X) Pasi) = 2prags OTCIONA (Yntin BP” Pati) =|P Patil, 
<2uhnpi— 2uk. Takum o6pa30M, YCJIOBHA TeOPeMbI 3 BpmouHsaotTca. Cr 
JOBATeJIbHO, H3 MOCMeAOBATeAbHOCTH {hz} MOX*KHO BbIOpaTbh MOAMOCMeEOBAaTeN 
HocTb {Mm} Tak, YTO ONepaTOp yMHOXxKeHHA Ha x Oyyer onpefesten BM), {Hm| 
B oHOMepHoM cJly¥ae MOXKHO OKa3aTb, HCXOAA H3 aCMMIT THK, YTO OEP 
Top YMHOxKeHuA Ha x oMpeyeneH B mpocrpancrse M, {Hp}. 3 Teopemst 
cneqyeT, uTo onepatop TamuubTona NepexoguT mp k-> co BoTIepaTop YMHG 
*KCHHA Ha MOMHyIO 9HeprHuto A, T. €. Ha COOTBETCTBYIONLy!Io emy *H3HueCKy 


=) 
BenuunHy. OnepaTop umiyibca p= —i-7- B OJHOMepHOM CuJlyyae Tepex 


WUT B OnepaTop yMHomeHua Ha VY 2u [hk —u(x)] (u(x) — noTeHtManbHan due] 
rus), T. €. Ha KlacCHuecKHH MMIyVJIbC. 

B npeyene nonyyaetca caeqyioulad KapTHHa. B mpocTrpaHcTBe M tli 
ompeleseHbl cnepatoppr H, p wu CnepaTop yMHOxKeHHA Ha X. OHH KOMMYT 


2 
PpylOoT MexKAYy co6oH MH cBA3aHbI CooTHOIeHHeM HH =f +u(x). Marpyunsi 


QJIEMEHT, COOTBETCTBYIONMH pa3JMUHbIM yPOBHAM 9HePrHH Ay HM dg, OT JIG 
60ro H3 yKa3aHHBbIX OMepaTOpoB paBeH Hyvlo. Cpefuee 3HayeHve PpaBHO KJiad 
cHyecKoMy cpeyHemy 3HayeHu10. OHako, B OTJIMUME OT KBAHTOBOM MeXaHHke 
MOXKHO 3aj[aTb elle OHY He3aBHCHMYIO TepeMeHHY!O (X HJM Pp) MH TEM CaMBi 
MOJIHOCTBIO OMpeeIHTb CHCTeMy. 

B 3aksouenve aBTop MpuHHocuT ryOokyto GuarofapHocts C. B. Pomun 
3a IeHHbIe 3aMeyaHHaA. : 


MockosckHi rocyapcTBeHHbIM YHHBepCuTer Ilocrynusio 
um. M. B. Jlomonocosa 17 X 1956 


HWMTHMPOBAHHAA JIMTEPATYPA 


1B. Il. Macaos, JIAH, 109, Ne2.(1956), *%M.A.Hatmapx,C. B. Domuy 
Ycn. Matem. Hayk, 10, Ne 2 (1955). 3 B.T].Macaos, JAH, 94, No 4 (1954); 111, Ne3 (1956, 
111, Ne 5 (1956). * D. Rey, Trans. Am. Math. Soc., 77, Ne 2 (1954). | 


| 
| 
| 
| 


| 


NOMPABKA | 


B moe cratbe, HaneyatanHol B JLAH, tr. 111, Ne 38, 1956 r. (B. Tl. Macuaor 
«TeopHaA BO3MYIeHHH JIMHeMHbIX OMepaTOPHBIX ypaBHeHHit H TMpoOMema Masoro napametp 
B Auddepenvabublx ypaBHeHHAX»), Teopemy 5 CaleayeT UHTATb: 

Teopema 9. Pewenue sanunmuueckoeo ypaenenunr 


ace a . a 
eAu — c? (x4,... 1 Xp) Mia IO (COR seve Xpy 8) ees 5 X ns e)&éLo 
‘ EX(6G x 
C HY ACCOM Kpaesolm ycaosuem U|y,=O cxodumca 6 cpedHemM K Uy = (a, ee e 
- 
Cc? (x4, » Xp) 


ecau Keadpam yHKyuu Ug UNMeepupyem @ OCOAACMU, OepaHUUeNHoti | eunepKonmYypom L 
(I npednonazaemca docmamouno eaadKun). 
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MATEMATHKA 


C. C. PbILIKOB 


OB OJJHOM KJIACCE HEMNPEPbIBHbIX OTOBPA)KEHHM 
HEKOTOPbIX BECKOHEYHOMEPHbIX MHO)KECTB 


(ITpedcmasaexo axademuxom I]. C. Anexcaxdpossim 28 XII 1956) 


__B soli sameTKe ompegensetca A-Knacc oTo6paxkeHHi NOJMHOXKeCTB rHvib- 
2pToBa mpocrpancrsa AH. Kaacc 3ToT MHTepeceH, HanpHMep, Tem, uTO y 
-HOJH9POB, TOMCOMOPHHIX B 9TOM KkKvlacce, OeCKOHeEYHOMepHBIe rpynnbl 
oromovioruii (*) usomMopdunr. IIpu stom sio60e oTo6paxenue 9: M—AH, 
elolee BUA he +a (rye } — JelicTBUTeIbHOe YHCIO; A — HelpepHIBHOe OTO- 
axkeHwe MHoxecTBa M CH B KoMNaKT; € — TOK ecTBeHHOe OTOOpaxkeHne), 
KOJMT B Ksacc A. 


I. Onpegqenenvie Kaacca aN K: Biycipr eat ire y seeps 
= eaePretiog Fi. .} — IIpOM3BOJIbHbIe OPTOHOPMHpOBaHHble Oa3Hcbl 


A4ibOepToBa upocrpanctsa H; JM —nojmMHoxecTBO 93TOrTO MpocTpaHcrsa. 
KaxKeM, UTO HelpepbiBHoe oTOOpaxenne 9: M—-H mpunagnexutT 
maccy Ay. gr CCI OHO O6NaaeT CeYIOWNLMMH CBOHCTBaMH: 

1) [Ina mo6oH tTouxu x€M u uucen r>>0 ue >0 nalizytca Takue 
Bena Ay = A, (x) > p= Ay (xe) SOc a Ne N87 8, DD), STO. pu 
>N u y&€Mf O,x BpmonHeHbl HepaBeHCTBa 


hy Pn (x, y) eo < e, (9 (x), 
0 (y))<A29, (x, y) +8, 


e p, (x, y) — paccTosue MexKAy MpoeKIMAMH ToveK xX M y Ha JHHeliHy10 
jonouky “H Beex BeKTOpoB Oa3sHca %, 3a HCKJIOUCHHeM f TICPBBIX; 
(x, y) OMpeqenneTcA aHaJIOrHyHO TOJbKO C 3aMeHOK B Ha BD. 

2) [Ina smo6o% tTouxn x€M uw uncen r>0 un ¢>O0 naligetca Takoe 
muo NV = N (x, r, 2; 2d, %), uro quit mo6oro n>Nu yEM(AL +x) 0;x, 
e O,X — OTKpbITbIi Wap payluyca rf Cc WeHTpOM B TOUKe X, BBIMOJIHeHO He- 
BeHCTBO 


o(e(y), 9 (x) + Ah) <e 


apes Hi.  c6o3sHayeHo MOJIyMpOcTpaHcTBo, o6pa30BaHHoe  BeKTOpaMHA 
Fo tbyfet.-- +t Onfn, THe 03, 02,--+.4 On-1 MPOH3BONbHBI, a ip dald 
wynmpocrpancrso 4. onmpejessercs aHaJlOrHuHo). 


3) TIpoo6pas orpanwueHHoro MHO2KECTBAa OPpaHHueH. ; 
Il. Onpegenenue Kaacca A. CkarKeM, TO HeMpepbIBHOe OTOOpa- 


Hue o: M-—->H npunaqiexut Kaaccy A, eCNIH OHO YOBJeTBOpAeT yCJO- 
am 2) u 3), a Takxe CJlefylollemMy YCJOBHIO: 


1’) CymecrByior Takue Ba Oa3Hca Wieeine lasses) in sy Al 
Bt aero eave Fe cron moc ei, £ > 0. Hn ¢>0 MoxKHO 
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3aKka3 1548 


BbIOpaTb YNCa hy'= g(x), yy HAL (xX) Ho N= N(x,7, ©, B, %), o6aqarouy 
CBOHCTBOM: JIA. MIOCKOCTH R, waTaHyToH Ha BeKTOPbI 


foe} foe] | 
\ : F 
spel ean > aa iar? ath) > ant 
i=N+1 i=N4+1 
rye > (ai)? < 00, BbIMOJIH€HO HepaBeHCTBO 
i=N+1 


Aw(R+x,R+y)—e<p(R+o(x%), R4+O(y) Chyp(R+*%,R+y) +e 


anecb y € M.(\ O; x; R—MuNocKOCcTb, HaTAHYTaA Ha BeKTOPbI 


Beg lb Be: Cc fos} 
a fess ser dyer), calf nempgiow) jonah dig 
i=N+1 i=N+1 


Teopema. Ecau omo6pamenue 0: M—-H npunadsencum K Kaaccy N 
mo Ona Kancdoeo basuca 8 Hnatidemca maxoti 6a3uc $, “mo e€AQ R 


Il. JlemMb, IN puMepH. 

A. Ilycth p € Ag oy HVE Ay o5 Torma H p+ 0 E Ay op. 

B. Ilycta p€ Ay gy HU YE Age os Torga be E Ay gin. 

B. Ecuu 9 € Ay 93 4 Oasuc Y& cpaBHHM c OasHCom YY’, a Oasuc B—c BW’ (7) 
TO © é Agr Q3’- 

B cuuly nwocnequero YTBepxKAeHHA MbI MoxKeM BMecTO Ay gy mucaTb Ag, | 
rye « u 8 —COOTBETCTBYIOM[HE CMBICJIbI OPHeHTAalHH. 

[. JI~o60e oTo6paxenuve o: M->H, umeroutee Buy Xe +a (rye }— Zen 
CTBHTeJIbHOe YHCIO; A@—HeMpepbiBHOe oOTOOpaxeHHe MHOxecTBa M- B KON 


WlakT; € — TOXxKJecTBeHHOe OTOOPaxKenHe), BXOMHT B Kslacc A, « AIA mO6OT 
CMbICJa OPHeHTalMM %, a TaKKE B KWAacc AN 


JI. Tlycrs @—unekoTopasd Hempeppipnad nosoxKUTeRbHad (byHKUnA yer 
CTBHTebHOrO NepeMeHHoro;, Tora oToOpaxenne o: H-—->H, 3aqaHHoe po} 


mysolt ©(x) = xo(0(0, x)), MpHHaqexuT Knaccy Ay, « AIH sOOOrO CMBICJ, 
OpHeHTalHu a, a Tak»xKe IpHHaywexuT Kmaccy A. 

IV. TeopeMbl HHBapwHauTHocTH. [lycrh K — noyqKomnuaekc KaKOi 
HHOyb TpHaHrysAWHH TusbOepToBa mpocrpaHctBa Hf. SamprKaHue P Tel, 
floykomnuiexca K mpi OyqemM HasbiBaTb H-noOmHS9RpOM. Samerum, uTo, ¥ 
OCHOBaHHM TeOpeMbl HHBapHaHTHOCTH, CPopMy/IMpOBaHHOH B (7), MOXKHO Iv 
BOpHTb O rpynmax Koromojiorum H-nonveaqpa P, a He oMmpeyesmstomero et 
NOAKOMIMVIeKCa,; MBI OyyeM OOO3Ha¥aTb Ypynnbl romosoru# H-nosmayp 
yepe3, 7H (P). 

Teopema 1. [lycmp P, u P,—0ea H-noausdpa; f: P,->H 
g: Py — H—makue omo6 pastenun, npunadrercatue, CoOomeemcmeeHHo, KAACCAa 
Aue U Aga, wmo fg =e u gf =e, ede e — mosdecmeeHnole omob pasKenu! 
Toeda nH (P 1) © nf (P 2) Npu sobom n. Ecau, Kpome mozo, fl A u g&z 
mo nocmpoeHHelll no amMumM oMobpamenuAm usomoppusm »H (P,) = nH (P 
om @oloopa Kaaccoe Ay, U Aga He 3aeucum. 

Teopema 2. [Tycmbe F u F’ (samkxymole) mHooecmea npocmpaxcme 
H; nycmo cywecmeyrom O6e cucmemol omKpoimoix mxoocecme O; u O;, 0: 
KOMOPoLX UmMeIOM MeECMO BKAIOLEHUA 


Pe KE OFF SOG 0, TAO ewe OT Ghi, 
fi Can eG OP OR One iipe Cree ae ea. 


ede & u q,—4UCAa, cCMpemauecA K HYAIO C 603pacmanuem Homepa i, 
962 


pes OsM o603sHaueHa 8-oKpecmuHocmms mxHoocecmea M. Ilycmb makoice 
O,—>H u g: O,—+H —omo6pascenua, npunadaeocaiue, CoomeemcmeeHHo, 
aaccam Aye u Ag. U oOnadaiwuUUe mem céeolicmeom, umo Jaa KaoKOoti napol 


Hoocecme F u F’, Oy u O,, O. u Oy u m. O. omobparcenusn fug sena- 
MCA 63QUMHO-OO pamNoimu eomeomopqusmamu. 


To20a neu (F) = nHox(F’), npusem no omo6pascenuam fF u g cmpoumca 
lOAHE onpedeneNHolll usomoppusm amux epynn. Ecau, Kpome moeo, fEA u 
€A, mo nocmpoennoui usomop@usm om evi6opa KAaccoe Aap u Ag. He 3a- 
icum. (Ompeyenenne nllyx(F) cm. B (2)). 

IleHTpaJIbHbIMH B JOKasaTeMbCTBE 3THX YTBepxKeHui ABISIOTCA CJeRyI0- 
He JI@MMBI. 

Jlemma 1. ITycme 0: K—-H—makoe omo6pastenue Komnaexca K 6 
pocmpaxcméeo H, mo Ha npoobpase KeKomopoli oKpecmunocmu O,y KaKoti- 
UoyOb mouku yEH omobpascenue @ npurnadaencum Kaaccy A... Toeda dan 
o60ti naockocmu "R ded@exma n, npoxodatyeti uepes mouxy y, cyiujecmeyem 
jakoe enoaHe Henpepblenoe omobpaotenue o: K—-H, umo: 

a) o(K\91(0,y)) = 0; 

6) Komnaexc K omoOpascaemca 6 naocKocmb, naparreaonyio "R; 

B) diam 9 (K) < 29; 

r) y€(e9+¢°)('*'K), ede wepes "™K o6osnauen (r+ 1)-dedexmuoit oc- 
06 KOmnAeKca K. 

JlemMa 2. Ilycmo o: F—-H—omo6pasenue 3amkHhymoeo nodmHo- 
secmea F CH @ H. Ecau kakas-nubyOo mouka ye H He npunadsreocum 
Spasy muoxcecmea F, a o€ Axe, mo cyujecmeyem makoe p, 4mo nepeceue- 
ue o(F)(\Oo y nycmo. 

Tlomb3ylocb culyyaeM BbIPa3HTb CBOIO OslarofapHOCTb MOe€MY PYKOBOJUTEIO 
|. C. AnexcaHyposy. 


MockosckHi TocyapcTBeHHbI yHHBepCcHTeT Toctynuso 
um. M. B. JIomonocosa 26 XII 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1B.T. Boatauckuih, JAH, 105, Ne 6 (1955). #C.C. Pumxos, JAH, 114, 
2 3 (1957). 
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THIUPABJINK, 


M. Tl. BOJIAPOBHU, H. B. UYPAEB u B. A. MHHKOB 


MCCJIEQAOBAHWE MPOWECCA ®HJIbTPALMN BOJbI B TOPE 
C MOMOL[bIO PAXHOAKTHBHbIX H3OTOTLOB 


(IIpedcmaéeaeno akademukom IT. A. Pe6undepom 5 I 1957) 


Ilpu paspa6orKe MeToyMKM HacTosuel paOoTbl Mbl pexye Bcero pee 
ObIIM PelIMTb BOMpoc O BHIOOpe NOAXoAMeH pakMOaKTHBHOH «MeTKH» JI BORE 
WBWXKEHHe KOTOPO B OOpaslle Topda AOMKHO ObllO U3yYaTbCA. ITO mpelcTak 
JIAIOCb JOCTATOUHO CJIOXKHbIM, TaK Kak ObWIH H3BECTHbI HeyavHble MOMbITKH 
ompitax c rpyutTamu (1). [locae paya 9KCHepHMeHTOB BbIACHHOCb, YTO HaHOoyE 
yAawHoll ABIAeTCA MeTKa paMoakTHBHOU cepol S* (BoHbIi pacrBop Na2S"Oa) 
Uccmeqopasach (uIbTpauuA MeYeCHOH BOAbI Yepes OCOpasibl TOpda c HeHs 
pylenHol crpyxrypol. Bpipesanupilli u3 sanexu OOpasell Topda Momellalc 
B CTCKJIAHHY!IO TPyYOKy HM IIpONHTHIBAJICA UCTHJIJIMPOBaHHOU BOAOH WO MocToA 
noro Beca. [locme sToro B TpyOKy Ha TOpdoM HasIMBaslacb MeyeHad BO}, 
YpOBeHb KOTOPOH MO Mep2%kHBaICA NMOCTOAHHBIM. YJlesIbHaA AKTMBHOCTb Ip 
MeHABIUeCHCA B OMNbITaX BOJbl, MeYeHHOM us0Tomo0mM S**, cocraBusana 0,005 + 
0,01 uCu/mMi. @unptpar coOupaica B OlopeTKy C KpaHOM MW TepHo,uuecw 
CAMBaJICA B MpoOupKH, TpHyeM OTMe¥aIOCb BPpe€MA HaKOMMeHHA (pHsIbTpare 
AKTHBHOCTb I1po6 dbuibTpaTa H3Mepssacb TOPILOBbIM CYCTYHKOM C MOMOII[b: 
ycTaHOBKH Tuna 5-2. | 
Pe3yJIbTaTbI OJHOFO H3 ONBbITOB c (PycKyM-TOpcboM CoO CTeMeHbIO pa3JIOKeHL 
R=10% upuBefeubl Ha puc. | (cnuOMHbIe IHHHH). 3Recb 10 ocu aOclUCcC OTIIOAK: 
HbI 3HadeHHA OObEMa V mpodpuIbTpOBaBLUecA 2XUAKOCTH B MJ, a 110 OCH OpAMHAT 
cKopoctb cyeta N npoO dusmprpatra. OTHocuTembHad OlIMO6Ka u3MepeHHit a 
THBHOCTH, IPOBORUBIUMXCA B CTPOFO OMHAKOBbIX YCJIOBHAX, He MpeBbliuasa 3% 
Ha Tom Ke pHcyHKe NpHBeslena 3aBHCHMOCTb OObeMa IPOMUIbTPOBaBLUelicH 2H, 
KocTu V oT Bpemenu PUIbTpallHu t B MHH. SaBMCHMOCTb 9Ta OIM3KA K JIMHeHHO! 
UTO CBUJCTEIbCTBYET O NOCTOAHCTBE KOSMDUNHEHTA CUIbTpauluu B TeYeHHe OMIT: 
Kak BuAHO u3 pc. 1, AaKTHBHOCTb NpoO dubTpaTa MocTemeHHO yBenMuMBAeTE 
WM uepes HeKOTOPOe BpeMA %,,=39,5 MHH. WocTuraer B TouKe C BenuunHE! Ny: 
= 1270 umn/MuH, T. e. AKTHBHOCTH HauTOH cBepxy MeyeHO BosbI. Anan Kp: 
Boi N(V) nosBomaer mpequonoxKUTb creqyiollyio cxemy (buuibTpawun. | 
MeyenHast Boga, NepeBuraicb MO NopamM Topda, BbITeCHAeT 3aKJIOUeHHY 
B HAX CBOOOHy!0 (rpaBuTallMoHHyt0) Boy. Cuauana BbITecHAeTCA CBOOOMH: 
BOJa W3 KPyMHbIX MOp, 3aTeM B paOoTy TocMeOBaTebHO BKOUAaIOTCA Bce 6 
jee MCJIKHe MOPbl HX, HAKOHEL, K MOMCHTY BPeMeHH t MeYeHaA BONA 3anoHA 
BCe BOAOMpOBOMALIMe IYTH B Topde. Ilocue sroro akTHBHOCTb (busIbTpatTa cr 
HOBHTCA WM OCTaeTcA paBHOM aKTMBHOcTH N, Meyenot Bogbt. Ec 6bt Bce lop 
Toppa MMeJIM OAMHAKOBble pasMepbl, TO, OVeBUHO, rpaduKom N(V) aBasnac 
Obl oMaHad AuHud OBAC ua puc. 1. Orknonenve JeicrBuTenbHO KpuB« 
N(V) or 9To oMaHoi ABAAeTCH Mepolt HeoAHOpo_HOcTH pasmepoB nop Hced 
ayemoro Topda. Ilpu sTomM Hao MMeTb B BUY, UTO Pedb eT TOMbKO O BOAONp 
BOMAIMAX MOpaX, NO KOTOPbIM NPOMCXOAUT ABMXKeHHe (ubTpyioulelica «KH 
KOCTH. KonewHo, Ha CaMOM J[ee MeXaHH3M (pHI_TPaLMH BOAbI B MOPHCTHIX TeN: 
MHOFO CjlOKHEe, KaK 9TO OTMeyeHO H. A. OuryposcKum (2), BEIEMCTABLIMM pa 
MIpeAeueHHe MOp NO pasMepaM AIH AKTHBUPOBaHHOTO Yrs MO KMHeETHKe BBIT 
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CHHA H3 MOP AKHAKOCTH %RuAKOcTHI, IlyTH ABMAKEHUA BObI B TOpde He NpAMO- 
IHCHHBI, H MONYYCHHbIM HaMH pesybTaT ABACTCH JIMUb rpyOLM IpHomMxKe- 
lem K lelicTBuTelbHOcTH. Hecmorpa Ha 9TO HHTepecHo xors ObI TipHOH2KeHHO 
[eEHHTb PaSMepbI BOAOMPOBOAAWHX MOP B Tope, 

Ecim mpeqnonoxkuTb, TO MyTH ABUXKeHUA XKUKOCTU B oOpasie Topica 
TEYCHHE OlIbITa HE H3MeHAIOTCH, TO 10 KpHBolt N(V) oKa3sbrBaeTcA BO3MOKHbIM 
CTPOHTb KPHBbIe paciipeseleHHA KONMYeCTBa (UIbTpylomlelicn xAXUAKOCTH 10 
OpOcTsAM Ce [BYXKCHHA HU, HCMOMb3yxA 3aKOH Ilyaseittia,—no pasmepam Boyonpo- 
AAHAX mop. KpuBaa pacnpeqerenuA KomMuecTBa (busIbTPylONlelica *KUNKOCTU 
M10 CKOPOCTAM JBH2KCHHA BOJbI AA PycKyM-Topdha npejcraBuena Ha puc. 2, a. 
a 3TOM PHCyHKe NO OCH aOcliucc OTJIOXRKeHbI 3HAYCHHA CKOPOCTH JBHXKeHUA U, 
lO OCH OpAHHaT — 3HaveHHA GyHKWHH pacnpeyenenua dQ/du. Kak BuyHO 
 Ppaduka, 3HaveHMA CKOpocTell WBHXKEHHA KOMeOMOTCH B SHAYUTEMbHBIX pe- 
lax. Ha puc, 2,6 quis Toro xe Topda (R=10%) u306paxena KpuBas pacupe- 
JICHHA KOJIMYeCTBA (HJIbTpyloulelica XUAKOCTH MO pa3smMepam mop. 3yecb 
) OCH aOCHHCC OTJIOKeHbI 3HaveHHA 
‘BHBAaJICHTHBIX JHameTposB nop D. Pac- 
AOTPeHHe KPHBOM paciipeqerenua upu- 
YAHT K BbIBOJY, YTO OCHOBHaA macca 
TOKAa 2KUAKOCTH IIPOXOAUT Yepes NOPbI 
i3zMepamu D=8—12 uw. Pacnpeyene- 
1€ BOJOMpPOBOAMUX Op 10 pasmMepam 
MKeT . CJIYXKHTb XapakTepHcTuKoli 
PYKTYpbI TOpda, onpeyensroulel ero 
AJIbTpauMOHHbIe cBolicTBa. M3qo0xKeu- 
1A BbILWe MeTOLHKa ObilyIa MpoBepeHa 
1 UpocreliieH uctepcHolt cucreme, 
IM3KOH K HealbHOH, a HMMeHHO — 
1 OJHOPOJHOM MeJIKOSepHHCTOM Tecke 
JMametpom sepeH <250 u. Ha puc. 
6 lipuBeyeHa KpHBad pacnpeserenua 
JLOTIPOBOAAMIUX MOp MO pasmepamM is 
scka. J[MaMeTpbI BOJOMpOBOANINX Op 
cKa, Kak culeqyeT U3 rpaduka, Kose- 
HOTCA B mpegenax or 30 Jo 100u. 
OJIYYCHHbIe 3HAYCHHA HAXOLATCA B XOPOLIEM COOTBETCTBHH C AeHCTBUTEJIbHBIMU 
A3MepaMH Op, COMSMepHMbIMH C pa3MepaMH 3epeH TecKa. 

Kak y2Ke OTMe¥aJlOCcb BBIWMe, B IBYxKeHHH Mp cusbTpalMH MpHHHMaer 
[aCTHe JIMIUb YaCTb BOMbl TOpda, HaxofamatcA B BOAOMPOBOMAWIMX Mopax, 
ep2Ka He <HeMOABHAKHOM» (*) BOALIB Tophe Wy, ABIMeTCH, OYCBHAHO, BaXKHOH 
i3HKO-XUMHYeCCKOM XapaKTepHCTHKOH, onpeseAloluleH BOAHbIe CBOHCTBa TOP- 
1. _KomnmuecrBo «HenOsBHxKHOl BOJbI MoxKer ObITb OMpekeeHO W3 ONbITAa¥C 
ibTpanuelt MeyeHol BosbI. PusnETpat, mpomie_uMi uepes oOpasell Topda 
BPeMs t >t, (cM. puc. 1), Kpome MeyeHOH BOsbI, COMepXKUT TAKE BCIO CBOOO]- 
10 UACTY1O BONY, BBITeECHEHHY1O 43 TOpda pu uIbTpauuw. 

Ecau o6bem (tbusbTpata paBen Vy vu CKOpocTb c¥eTa cpeHelt rpoObl (pustb- 
ata papya No, TO KOJIMYeCTBO «HeENOABHKHOM» BOLI Vy, MOAKET ObITb HAH eHo 


. opMy.re 


0 2 30 4 G0 Oman 


y— 


Puc. 1 


Vals 
‘Spot 


e V — oOmlee KomMUeCTBO BATH B OOpasue Toppa. 

JLia cbycKyM-Topda OTHOCHTeIbHOe COep2KAaHHE «HETOABHXKHO!Y BOAbI ObIIO 

ayueHo papnbiM W,=—41% MpH BilaxKHOCTH TOpda B MOMCHT (busIbTpawau 

=91,1%. JIna oOpasua MequyM-Topda Tol xe cTeneHH pasnoxeHua Wy, 

crapusio 38,5% mpH BaaxHocTH Toppa W=89,0%. KonuyecrBo aycopo- 

OHHO-CBA3aHHOM BOsbI, OMpeyensemoe no A, B. JLymManckoMy MeTOJIOM OTpH- 
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LaTembHOol aycopOunu caxapa (4,°), OMeHUBaeTCA JIA STAX BUAOB Topda BeIHaA 
Hol mopayka W.=15—20%. CreqopaTebHo, Ha JOJO BOABI MHKpOKallMJIJIAPOB 
TYMMKOBHIX H 3aMKHYTBIX MOp B 9THX BUAaX Topda NpHXoguTCA JO 20—25% 
Takum o0pa3oM, UpefviaraemMblli MeTO B COUeTAHHM C Me€TOROM OTPHILATedIB 
Holl aqcop6uuH No3sBomser Goee TOUHO pPasrpaHHYMTb THIbI BOY B TOPO! 
B COOTBETCTBUM C KlaccHukallwel BOAbI B WUCMepCHbIX cucTeMaxX 10 (ope e| 
cpasu (io II. A. Pe6unyepy (°)). 
Kak BHHO 43 IPHBeeHHbIX WMPp, 3HAYHTeIbHOe KOMIMYeCTBO Bar TOpdy 
He IIpHHumaer yuacrua B duabTpauuu. [lopucrocth Topda nN, C yYeTOM Heng 
J{BUXKHOM BObI, COOTBETCTBYIONLAA COMep2aHHIO BOJOMPOBOAAMUX Nop B Toph 
quia  cyckyM-Topda cocTaBJIAae 
Na=51,7%  (mopucTocTb  oOpas3il; 
6e3 yueTa «HeMOJBHXKHOM» BOR 
Opa paBHa n=94,3%). Jelicrs 
TeJIbHad CpeCAHAA CKOPOCTb J{BEDKEe! 
HHA BOJbI B Nopax, BbIYMCIeHHa 
WCXOJA W3 3HaYeHHA AKTHBHOM To 
HCTOCTH Na, MOMYYeHaA PaBHOH Uep= 
Gi AS OIG 2025 cm [ath P*0,476 cM/MHH, 4TO pha 10. 
IMuUHHe K HanOosee BepOATHOK of 
pocTH JBHXKeHHA U Ha KPHBOM pac} 
lipeqeeHua (cM. puc. 2, a). Onpire 
M0 OlpeJeseHHI0 KOIMYeCTBAa CBOOOR) 
HOM BOJbI B Me€JIKOSeEPHHCTOM TIeCKs 
noKa3asiHd, YTO B HEM TpakTHueCcKI 
HeT KHEMOABMXKHOL» BObI HM 4TO, cate! 
JOBATeIbHO, BCe MOpbl WecKa ABA} 
jOTCA BOJoMpoBoyamumMu. Ha ocno 
BaHHH STOFO CTaHOBHTCA ACHOH TIpu 
WHHa CTOJIb OONbIIOTO pasIHUMA J 
pa3sMepax BOJOMpoBOAAWHX Top 
mecke MH Topde (cm. puc. 2, 6 u 8) 
XOTH O6e€ STH CHCTeMbI SABJIAIOTC 
rpyOoqucnepcupimu. Iloppr trop 
3allOJIHeHbI +«HEMOABMXKHOM» BOOM, OCTABJIAIONeH TIA JBYXKeHHA CBOOOAHOR 
BOJIbI TOJIbKO Y3KHE MpOXObl KaNWJIAPHbIX PasMepoB. 
OyHako Nosy4eHHble JaHHble CIpaBeLIMBb! JIMLIb B TOM CJlLygae, ecu palquc 
AKTMBHad MeTKa He ajlcopOupyerca yacTullamu Topda. Jima uccneqopanua all 
cop6uun S* ropdom Obl MpoBexeHb! ChelMabHbIe HaOmiofeHua. Ilocne oKon 
YaHHA OMbITa C (PUIbTpallueli U CIMBAa MeYeHOM BOYbI MPOBOAMICA OMIT C (HVE 
TpallveH yepes TOT 2*Ke OOpasell UMCTOM WHCTHINIMpOBaHHOu Bosb. IlepezBurasac 
110 MopaM Topda, AUCTHIWHpOBAaHHad BOa BbITeCHAIa 3anOJIHMBUIyIO UX 3 
BpeMA TepBoro OMbITa MeyeHy!o BOAy. AKTHBHOCTh *uMbTpaTa CHHKaNAacb Ip: 
3TOM OT AKTHBHOCTH MeyeHOU Bosh! ‘,=1270 umn/MuH Wo Hyd. Kpuspie N(V 
vu t(V) Quid 9TOrO ONbITa NpHBeeHbI Ha puc. | (MyHKTUpHBIe WuHMH). B onwir 
CUJIbTpallve UMCTOM BONbI TAaKKe MOXET OBIT ONpeWeeHO KONMUECTBO «HE 
NOABUXKHOM» Bob B Topde. IlomyuenHoe B STOM cTydae 3HaveHHe W,—40,89% 
quia tbycKkyM-Topda He3sHayHTeIbHO OTMMYaeTCH OT 3HayeHHA Wy, BbIUNCIIEH 
HOO paHee, TO CBUeETeMbCTBYeT OO OTCYTCTBHM 3aMeTHOH afcopOuun uHuKa 
Topa. OrpuuatenbHad aycopOuna NazSO4 ormeyasacb vu panee (4,”). : 
Tlocne okoHYaHuA ubTpauMU OCOpasel, Topda BLIHMMasICH U3 TPyOKH 
paspesaJICd Ha paBHble YacTH NO BbIcoTe. M3 BbIcyWieHHBIX mpo6 Topda mpurc 
TaBIMBaIMCh NOPOWIKH, AKTHBHOCTb KOTOPbIX H3MePANACb TOPILOBbIM CUeTUMKOW 
Kak NokasaiH pacuerbl, Ipu duibTpauu MeyeHolt S* BogEr Topdom aycop6r 
pyetca He Oomee 3—4% unyuKatopa. IIpopeyenupbie yma cpaBHeHua aHamoruu 
HBIe OMIT |C paqvoakTHBHbIM docpopom P* (Boguptit pacrsop Na,HP*O, 
moKasaiu, TO Pocop akcopOupyerca axe B TOHKOM ciloe TOpda nouTH mon 
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ocTh10. [Ipu MavIbIX CKOPOCTAX JIBHXKCHHA 2HUAKOCTH 3aMeTHOe HCKaxKeHHe KpH- 
yu N(V), a cneoBaTebHO, H pe3yAbTaTOB OMbITa MOXKET sIIPOUZOLITH H3-3a 
Adpy3uH pafMoakTHBHOTO MHAMKaTOpa B XKUAKOCTH. CrelMasbHble OMBITHI 
Kasai, YTO B HalleM cyryyae Audpy3sua NazS*Oa ne Mora BHeCTH OMMOKy 
yee 1%. 


MocxkosckH ToppsHOH HHCTHTYT Tlocrynuso 
5 I 1957 
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~~ Jloraangn Anagemun nayx CCCP 
A soN 4957. Tom 114, Ns 5 


TEOPHA YIIPYITOCT! 


H. ®. MOPO3OB 
K HEJIMHEAHOM TEOPHH TOHKHX MJIACTHH ) 
(Ipedcmasaeno axademuxom B. H. Cuupxosoim 17 XI 1956) 


B mpequiaraemo paOoTte pasOupaetca Bompoc O CYIMeCTBOBaHHH pelleHH 
3aylauH o nporu6e ToHKo nuactuHKu. J]. IO. Manos (1), a 3arem Ppugpu 
u CroKep (2) qoKa3asM CyWecTBOBaHHe pelleHHA B CJIyyae KpyrJIOH CHMME1 
pHuHO sarpyxenHo muiacruHp. HM. HW. Boposuy (3) paccMaTpHBas 9TOT BoM 
poc Juin nosorok o6omouKH. Mp Oyyem pelliaTb 3aqayy ApyrHMM MeTOJaMy 
yem B (°), H JIA APYrHX TpaHHUHbIX YCJOBUH. | 

PaccmaTpuBaeTca cucTeMa ypaBHeHHuli 


Ow \2 Cw dw 
or = 1 [(sray) — ae av | 


mh (OF ow | FW 9 FF dw (I 
DENOT2MOGz Oy? Ox? Ox OY aca5) 


A’ = 4 + 


IIpH rpaHH4HbIX YCJIOBHAX 


ie dw) _ im OF 
»|, 0, | =o F| =0, ze 
HJM | 
1—o dw OF | 
i | Ocenia ee | On We aee : 
, e Ov Is é a 7 dv Ig 0. (3 


Cucrema (1) mpesppaulaerca npH }=1 B u3BeCTHyIO CHcTeMy ypaBHeHHii 
Kapmaua. J\a Masbix } pewieHHe MOXKHO HaliTH, HCHOb3yA pa3/IMUHbIe Me: 
TOMbI (YHKUMOHaIbHOrO aHaJlIH3a, HaMpHMep MeTOX CKAaTHIX OTOOpaxkennit! 
meToq Hptorona, paspa6oranupiit JI. B. Kaxropopuyem (4), u Tt. Q. Tpy 
pellieHuH 3aqauu Aa }=1 npumensem metog Ilaygepa — Jlepea (5). | 

IIpeo6pasya cucremy (1), mowlyuaem HMHTerpadbHoe paBeHcTBO 


7 || Far do + E(\wrwdo=* (l gw a0. (4 


Q2 Q Q 


Ecau Fo 4 W) mpuHagqiexat W2 (°), yqoBnersopsior (2) usm (3 
HeHHIO (1), To u3 (4) serKo nosy4HTb P (2) (3) # ypaB: 
I @o lle S141 Bi, ; 
| Follwa S141 Bs. (5) 


Siecb, Kak u HwxKe, B!'—nocTOAHHbIe, 3aBMCAUIMe JMUIb OT Gy, DE x 
KOHTYypa. | 
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Cuctema Audiepentvasbubrx ypaBHenuit (1) Hw rpaHnunbrx ycsoBnit (2) 
aM (3) paBHocusbHa cucTeme HHTerpo-y_udpepenuuasbHbIX. ypaBHeHnit 
e 


Fale W\e (x 9. & | (sear) — Ser Ga] @, 


(6) 


| ie a OF ew , OF Aw . F dw 


ne G — OurapMonuueckan ctbyHkuua Tpuna, yaosnersopsiomas COOTBETCTBY- 
MUL UM TpaHHYHbIM YCJIOBHAM. 

Uubpepentupys (6) qBa pasa no x u no y, nowywaeM yHKUHOHaJIbHOe 
‘paBHeHHe Bua 


z= A(z), (7) 


» Cw Cw Ow O2F O2F O?F 
me 2 — MmecTrepKa H = 
A e pyHKunit Ox*"" Oy? * OF One wx 2a Gy toxoy— 


PaccmatpuBaem (7) B OaHaxOBOM BeKTOp-IIpocTpaHcTBe  HeMpepbIBHbIX 
yyHkunH. [Ipeodpasopanue ® BnowHe HempepbIBHO B MpoctpauctBe C, B 3sTom 
Jlyyae ]JId AOKa3aTebCTBa CYyMIeCTBOBAHHA pelleHHA MPpHMeHUM YHOMAHYTbIL 
ipununn Iayyepa — Jlepea, 3aksmouaromlnlica B culeyyroule: 

a) BBoquTca NoHATHe TOoNOMOrMYecKOl creneHH (°). 

6) PaccmatpuBaetca mpeobpasopanue Fy, = z—A@(z), E[0, 1], Fo =z, 
A =2Z— D (2). 

B) Iloxaspipaetca, uTo Fy uw Fy romoronHbl (7) Ha HeKOTOpoH ccepe 
Z\ic = R B MpoctpancrBe C HempepbIBHBIX BeKTOP-cPyHKUMH, MU, CuJIeqOBa- 
€JIbHO, TOMOJIOrMYecKHe CTeleHH MpeoOpasopaHHh F(z) uw fy(zZ) B TOUKe 
(yYJib paBHbI. Tak Kak cTereHb Fy(Z) B TOUKe HYyJIb U3BeCTHa HM paBHa + 1, 
O, H3 TOMOTONHOCTH, HM cTelleHb f,(z) B TOUKe HYyJb paBya +1, Mu, Mo 
BOHCTBY TOMOJIOrMYeCcKOH CTeMeHH, B IpoctpaHcTBe C cyllecTByeT 9JIeEMeHT 
, YAOBMeTBOpAIOIHH (5) mpu A= |. 

J(u OKasaTeJbCTBa TOMOTOMHOCTH MpeoOpasoBaHH Fy u Fy Ha HeKOTO- 
oH cibepe || zZ|lc = R HeoOxoquMO ToKa3aTb, YTO Ha 9TOH ciepe HeT HH OJ- 
(oH TOUKH, OOpartarouseH F(Z) B HYJIb HH UpH KaKoM A u3 (0, 1], HM ycTaHOBUTb 
OIee CHJIbHbIM PeSyJIbTaT, UTO Bce pelleHHA (YHKUMOHAJIbHOrO ypaBHeHHA 
— }®(z) = 0 pu Beex }€[0, 1] ampuopHo orpaHuueHbl HEKOTOPOH TOCTO- 
HHOH 5, 3aBucamel oT g,h, D, E u KouTypa, HO He 3aBHCAIeH OT CaMHX 
elleHHit. 

JlokaxkeM rocjlequHee mpesmomoxenue. IIpuBeyem HeKOTOpbIe CBeeHHA OT- 
OCHTeJIbHO 6urapMoHHYecKoH dbyHKuuu Tpuna G(P, Q). PyuKuua G(P, Q) 
elpepbIBHa H MMeeT PaBHOMePHO HelIpepbIBHble MepBbIe MpPOM3BOAHbIe 0 


6euM rlepemeHHBIM B OO6sacTu Q. pu PQ G yudbepesuupyema mpons- 
OJIbHOe 4HCIO pas HW Ama P—>Q uMewT MeCTO OeHKH 


a"12G (P, Q) ee 
~ apmapm <Crpg |n* rea, 
Ayn, en t2, n=041,..95 , P=(PiP2): (8) 


Yuntpipad omueHKH (8), JerkO MpOBepHTb, Y4TO ECM 2 MpMHaexKUT 
pocrpanctsy C u yoBuleTBopser (7), TO COOTBETCTBYIOWINe EMY Wo, Fy Ipu- 


aexat W%, yqOBeTBOpAIOT rpaHH4HbIM ycoBMaAM uM ypaBHenuto (1). Hs 
9) cmeqyer: ; 

Il Zo ll, < 1A] Bs. (9) 
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Ho Ham HeoOxoquMo nowIyYHTb OleHKU Bua (9) B MpocrpanctBe C. 
V3BecTHbl caetyIoule pesyJbTAaTHl: 


a) Ecau u(P)=\VIn regu (Q) deg, rne w(Q) €Ly(Q) # te (Q) Ii, < Ant 
Q 

u(P)€Ly, ¢g— moboe us (0, ~~) x Il U||z7 <CiA1. 
6) Ecau xe p(Q)ELe, rae p>2 wu Ip (Q)ll, <A. To u(P)EC 

Il @ [le Ce As. 
IIpumMenaa ~nmocmeqoBaTembHO 06a 3TH pesyJIbTaTa K JBaxKbl Wposudde: 
PCHWMpOBaHHbIM ypaBHeHuaM (6), NowyYHM HepaBeHCTBO 


I Zolle< 121 Be. (10 


SameuauHue. Tak Kak BCe BO3MOXKHbIe peweHHa (7) alpHopHo olleHe 
HbI HepaBeHcTBoM (10) ywepes cooTBeTcTByIOWlve HM A, TO, MpHMeHAA | 
IMM CKATHIX OTOOPaxeHHH, MOJyyaeM EMHCTBEHHOCTb pelleHHa (7), a CuJle- 
HopatesbHO, uw (1) qua Mawbrx i. | 

Buiie yKa3bIBalOch Ha HeOOXOUMOCTh OWeHOK A OnrapMoHMyecKoO 
cbyHkuun Tpuua uv ee mponsBoqupix. CymecrBoBaHHe (dbyHkunH Tpuna moxa- 
3aHO B paOotax (8,°). PyHKkuua [puna paccMaTpHBaeTca Kak CYyMMa JIBYX 
ClaraeMblx | 


9 


a 


i. Laur 
G (Z, 2) = gz, Oe emai ie 


rye 
reinr 
2Inr dg 2m 
A’g =0BQ | eh oe) : 
& 2 §, 2m s° Ov Ry Ov ica 


wepes rf, p HW fy, 30€Cb H HME o603HauaeM PpaccCTOAHHA Mex]y TOUKAMH. 


Ilyerh z2€Q, 2 €Q. Torga rpannunpie ycnoBuna Aa g JocTaTouHO ruaq- 
KH, H MO%KHO MpHMeHaATb annapar H. VW. Mycxesmususau (1°). Umeem Ag = 
7 
=4 Re {9’ (z, Zo)}. Lua 9 nomyyaem unTerpambHOe ypaBHenHe 


Hie Ate oe : 
9 (6, 20) — =| 9(E, 20) 49 + = (0 (t, 20) e-28dd = A (6, 20); (11) 

S Ss 
t—C€ = re®; €C—Touxa Kontypa S; 


A (3 Zo) — lim A (t,, 20)3 


t\> Gs 46Q. 
eae Ine e- Ine 
es LO HHELEZ5) A Phe : on 
A (ty, 20) = 5a; | at f(t, 20) = —~— +i ay 
Ss 
S 
Orciojja 


Os Oy Zor OX ov (12) 


4. ( 0762 1 
Re {A (ty, 2)} = :\ Fe in fds = (eo medinn ds, 
5 8 

rye p= e(E, 2), ry = 7 (t, th). 

Auanoruuno sanucpiBaetca Im {A (t,, Zo): 

Jlerko BujeTb u3 (12), uro npu AocTraTouHO rmayKOM KOHType S uw 2 €Q 
Re {9 (Z, Z)} umeer B Q n-e nenpepbiBHEle IIPOH3BO]{HbIe. 
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BcnoMHHM cyulecTBylomlee Ja OurapMonMuecKol pyuKuun [puua nutTe- 


PaJIbHoe COOTHOIMeHHe Py 
icy, Inte 1 : OAG (CE, Zp) 4 ¢ Or? Inr 
ic (Z, Zo) = ea + 52\r2. In rea ds — 5 | AG (G 29) ds. 
S Ss 
(13) 


V3 pesympraros H. M. Tiourepa u X. JI. Cuo@muuxoro (1) moxuo BbiBecTu 
eMMy. 


JlemMa. JTycmb u= \ In rx,x, IN Tx,x,dS2. Tozda npu Oocmamouno 2aadKom 
8 
Berniype OAR X,s2Xs, X, UW xe GQ 
nu 
nr 
OX, 


—n-+1 
<< Bre hale eae =e 


€ Tx,x,— PACCMOAHUe MeXOY MOUKAML X, U X35. 

Ucnompsya siemMy MH paBeHcTBo (13), nomzyyaem Teopemy: 

Teopema. /Ipu docmamouno 2eaadkom KoRmype Oueapmonuueckan bYyHK- 
ua [puna G paerxomepno nenpepoiena @ Q emecme co ceoumu nepebimu 
pouseodneimu. ITpu z==2% ona Ouddepenyupyema npouseoAbHoe uuCAO pas, 

OAA Z—>Z UmeIOM mecmmo OYeHKU 


mG (z, 2) arn ; 
| Sree toa Ae ee Mk Moet Hen 2 i Sy =e Ul as 
ae O25, 
Jlenuurpasckul rocylapcTBeHHbIii yHUBepcuTeT Tlocrynu10 
um. A. A. )Knanosa 24 X 1956 


UWHMTHPOBAHHAA JIMNTEPATYPA 


fy lea On cabo eet palb Alsi 45025 le (1939) eee Ke OF Pamived 1 ice hissed We S) Hor 
er, Am. J. Math., 63, Ne 4, 839 (1941). *U. UW. Boposus, JAH, 105, Ne 1 (1955). 
JI. B. KanToposuHy, Ycn. matem. Hayk, 3, B. 6 (1948). °*1O. Ilayzep, XK. Jle- 
eli, Ycn. Matem. Hayk, 1, B. 3—4 (1946). °C. JI. Co60maeB, Hexotopple npumMeHeHua 
YHKUHOHaIbHOrO aHamusa, JI., 1950. * M.A. KpacwHoceabeku it, TononornueckHe 
STOJbI B TCOPHH HeNHHCHHbIX HHTerpasbHbIx ypaBHeHul, M., 1956. °C. Tl. Muxanu, 
jockas 3afjaya Teopuu ynpyrocTu, 1935. °® MW. H. Bex ya, Hobie Metogpl pellenua smHM- 
iueCKHX ypaBHeHHi, M.—JI., 1948. 1° H. H. MycxeaumsBuan, Hexotopnie ocHos- 
Ie 3aauH MaTemMaTuyecKoH Teopuu yupyroctu, M.—JI., 1954. 4H. M. Twutep, Teo- 
AA moTeHuvana, M., 1953. 
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PH3SHKA 


¥ 


B. E. PYJIb u Tf. Tl. KPYTELLKAS 


IKCNHEPHMEHTAJIBHOE HCCJIEMOBAHWE 3ABACHMOCTH 
CKOPOCTH BbICOK O3JIACTHYECKOLO PA3PbIBA OT CKOPOCTH 
JE®OPMALWHH OBPASLIA 


(IIpedcmaeaeno axademuxom B. A. Kapeunseim 22 XIT 1956) 


“Tipu gehopmattun nomuMepa B BbICOKOSIaCTHYeCKOM COCTOAHUH pacxosyercs 
Heprua Ha JepopMalluio W Ha OMHOBPeMeHHO MpoTeKalonluli Mpotlecc paspbiBa. 
loceqHui B CBOIO OYepeb MOXeET ObITh pasfeeH Ha OOpasoBaHue 37eMeHTap- 
BIX «OUarOB paspbIBa» H Ha HX paspacTaHue. 

B HacToseM HCCIeOBaHHH MpeAUPHHATA NMOMbITKAa H3yIHTb 3aKOHOMep- 
(OCTH PaspacTaHHA PaspbIBOB B CBA3H C BJIMAHHeCM pa3JIMUHbIX CbakTOPOB: 
eIMIMHbI JedekTa, ckopocTu yehopmayuu, edopmupyioulero HalnpaAxKeHHA 
| YAeIbHOH KOre3HOHHOM SHEpruu ByJKaHH3ata. C ITOH Webio Obi HCHOUIb- 
OBaHbI OOpasitbl HEHAMOJIHCHHbIX BYJIKAHH3aTOB HUTPHJIbHBIX KayayKkos CKH-18, 
7KH-26 u CKH-40 c¢ pasBnol cretieHbio nonepeyHoro ciuHBaHHA. OOpasiibl 
[Me (POpMy MpAMOYTOJbHHKOB IWHpHHOH 50 MM c Haflpe3amu Tonepek ocu 
edopmauwH ymMHOH 5; 2,5; 1,0 mm. Kpome Toro mpHmMeHsamuch OOpaslbl 
e3 Hapesa. Mcnsiranua mpousBoqusucb Ha pa3spbIBHOH MawiMHe PMM-60 npu 
KOpoctTax Jecdbopmarun 100; 200; 500;1000 MM/muu. 3aBucuMmocTH cKOpocTH pocta 
A3PbIBA OT Pa3JIMUHBIX (PaKTOPOB H3y4aJHCb IPH NOMOMLM CKOpOCTHOM KHHO- 
beMKH. CpbeMKa OOBEKTOB MpPOHSBOAMIacb CO cKOpocTamu oT 800 yo 4000 Kaz- 
0B B cekyHyy*. IIpH npoekTupoBaHHu cHATOTO TakKHM OOpa30M (buIbMa co 
Kopoctb1o 16 KayposB/cek. BO3MOXKHO HaOsOfaTb H3yYaemMblli Mpolecc c 3ame]- 
feHvem B 10—500 pa3. Kpome Toro mp NOMOLIM cleluabHoro JewupaTopa 
(s00paxKeHHe pBylleroca OOpasila NOBeprasocb pa3JIMUHbIM H3MepeHuAM. C 
(eIbio (PHKCalMH BpeMeHH, B TeYeHHeE KOTOPOFO MPOH3OMWIN Te WIM WHbIe H3Me- 
(CHUA B CHATHIX KapaXx, MOMb30BaNMCb HeEOHOBOH Jamnol MH-7, koropaa upu 
(MTaHHH MepeMeHHbIM TOKOM c YacToTOH 50 rm yaer 100 BcnbmueK B CeKyHyy. 
BET OT STON JaMMbI Nonasasm swepes cucTeMy ONTHYeCKHX MpHcnocoOseHuh Ha 
‘pali MWIeHKH HW 3aCBeUHBaJ ero Yepes ONpeesIeHHbIe paBHble IPOMeXKYTKH Bpe- 
renu. Ha puc. | u306paxeHbI HeKOTOpbIe KaJ[pbl HaYaJIbHOM HM KOHeYHOH cra 
yasppipa. B HavambHoli craquu JlepopMaluH UsmMepeHHe pasMepoB oOpasita 
IPOH3BOMIOCh Yepes KaxKAbIe 20—5O0 KaypoB. C MOMeHTAa yBeuIMUeHHA Haypesa 

(c MOMeHTa HaYasla pocTa paspbiIBa) 3aMepbI MPOHSBOAMIMCb Yepes KarxK ble 
—5 Kaj[poB, a B CJlyyae HepaBHOMepHOro YBeMMYeEHHA CKOPOCTH paspbiBa U3- 
JePCHUA MPOHSBOAWIMCb MOCMeAOBaTebHO Ha KaxK OM Kafpe. Bcero Opto 06- 
yaSoTAaHO OKOO 300 CKOpOCTHEIX KHHOHJIbMOB, YTO MO3BOJIMJIO BbINBHTb He- 
<OTOPbIe JOCTAaTOUHO YeTKHe 3aKOHOMePHOCTH. 

Bce MpHBoquMbIe B JlaJIbHeHWIeM SKCHEPHMeHTaJIbHbIe JaHHbIe NOJYIeHb! 
Ipu Temmepatype +40°. Kak noka3a onbIT, TemuepaTypa TakxKe OKasbipaer 
3eECbMa CYIIECTBEHHOe BJIMAHWe Ha KHHETHKY paspacTaHWA paspbiBa. 

OnpejeseHHe 3aBHCHMOCTH CKOpOCTb paciipocTpabHenHa paspbiBa (Al/At)=0'— 
spema ¢ MoKa3aj0, UTO MM0Matb, OrpaHwueHuad KpHBOU Al/At—t, Ja Bcex 


* CKOpoOcTHble KHHOCBeEMKH MPOK3BOMMJIMCb No pykoBogcTBom VM. B. Kypckoro, koTtopomy 
BTOPbI BbIpaxKaloT CBOIO IIPH3HaTeJIbHOCTb. B mpoBeyeHuw 2KciepHMeHTa IIPHHUMawI yuacTue 
3. Koppura. 
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MCCJIEOBAHHbIX BYJIKAHH3aTOB, He3aBHCHMO OT CKOPOCTH jebopMalun o6pas 
IlOB, COXpaHAJIa: NOCTOAHHOeE 3HadeHHe. STO ABJACTCA B H3BECTHOH Mepe OIleH 


1, 
‘\ 


KOM TOUHOCTH SKCMepHMeHTa, TaK Kak \ 0’ -dt=1, rye t— BpeMA Cc Hayaa Je 


0 
(tbopMauuu Jo pasppiBa oOpasya. Ha puc. 2. u300paxKeHbl THIMUHBIC PesyiIb 
TaTbl, MOJyYeHHbIe WyTeM On 


caHHol BbIIe OOpaOoTKH CKO 
POCTHBIX KHHOMHJIbMOB. 
CkopocTtb pocTa pas3pbIB; 
IIpH JaHHOM pexHMe Jedopma 
WHH  ocraerch HeH3MepHMm 
MaJIOH TOUTH B TeyYeHHe Bcer 
BpeMeHH  UCIbITaHHA, 3aTen 
HauHHaeT ObICTpO H CKau¥KO 
o6pa3sHo yBemuunBaTecs. Ecm 
B BepllMHe Ha[pesa MpovepTHTi 
10 HallpaBJeHHIO paspbiBa JM 
HHIO, TO JIeErKO OOHapy2KUTb 
UTO Y HeHaMOJIHeHHbIX BYyJIKa 
HH3aTOB HUTPHJIbHbIX KayUyKO! 
.  .. B HauvasIbHOH cTaquu edop 
a be 6 | MallMH B BepliMHe Haypes: 
HMeeT MECTO JONOJHMTeJIbHO! 
Puc. 1. Orzerbupie Kaspbl paspbiBa ByKanHu3ata mpy PaCTARKEHWE, a CCOBATCJbHO 
Temnepatype 40°: @— Hayano pa3ppipa; 6 vu e— Ko- HU JOMOMHATeIbHad OpHeHTa 
HeuHad CTalMA Pa3pbiBa ; WMA MaTepHasia. Stra jonod 
HUTeJIbHaAd OpventTalua, oOna 
Py2XuBaeMadA MO YTOJMWeCHHIO TpoyepyeHHo sIMHHH B BeplIMHe Haypesa 
CTaHOBHTCA MeHbIUe MO Mepe BospacTaHHA CKOpOCTH pocta edopMallyi 
M 0 Mepe yBeIHYeHHA pasppipa. Benvyuna wHafpe3a cyleCTBeHHBbI 


S 

@ 

iS 

S 

z= 

8S 

S 

8 

- ; g 
; Z 

S 

S 

cepahie 
406 407 12 417 1827 486 237 i cek 


Epeman om navana deqopmayuu 


Prc. 2. 3aBucHMocTb cKOpocTH pocTa pa3pbiBa OT B 
CJIMUMHbI Halpe3sa JIA ByIKaHH3aTOB H 
ocHope CKH-26. Cxopoctb gedopmauuu 1000 mm/mun. 1 — IIpCIBapHTesIbHbI ranges oOpasih 
5 mM; 2—2,5 mm; 3—1 mm 


o6pa30M H3MeHseT KHHeETHKY pocta pasppiBa. C pocrom orHocuTenbHOL WJ 
HbI Hafpesa //L (rye L — wupwua o6pasia) ymeupmaerca BpeMA t C Hava 
AeopMaunu oOpasia JO MOMeHTA €Fo pa3spbIBa, O 4eM HarmaHO CBUJeCTeIbCTBYIO 
WaHHble, H300paxKeHHble Ha puc. 2. 
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Ha puc. 3 w306paxenbi HeKoTopbie 113 pe3yJIbTaTOB ONpeseeHHA KHHeETHKH 
ASPaCTAHUA paspbIBa IPH Pa3sJIMUHbIX CKOPOCTAX Jecdopmamun. Bo Bcex ucce- 
-BAHHBIX CJIYYAAX HaOJIOaJIOCb YMeHbIIeHHE t C POCTOM CKOpecTH ecopMalluH. 
POMe Toro, HeTpy {HO 3aMeTHTb 
ILYIO TeHeHIMIO K Bo3pacta- “/cek 
M10 MAKCHMAJIBHOrO 3HaYeHHA — gag 

C YBeJIMYeHHeM CKOpocTH Jle- 

OpMalluu v, (puc. 3). B npo- S 

scce ~paspacTaHHA paspbiBa 2000 , 3 

<OPOCTb pa3pbiBa HelpepbIBHO 

3MeHHAeTCA. OHako mpHH- 

MMHAIbHO MOKHO MOLOGpaTh — gap (44 Ges 
AKOH pexKUM jecsbopMallHn, { 

PH KOTOPOM pa3pbIB Mpouc- S 

OWN Obl c MOcTOAHHOH cKo- 00 

OCTbIO, polyA pH ITOM Z 

AKO 2Ke IlyTb / 3a paBHblli 

POMeXxXYTOK BpeMeHH t. B sTOM oI ee 
MBICIC YOOHO JIA KOmMeCT- 

SHHOM XapaKTepHCTHKH BBecTH 00 | 
OHATHE CpeHeHHTerpaJibHan s 
IIH CpeHAA) CKOpOCTb pa3- 

BIBA UV. YBeNMYeHHe CKOpOcTH 39 Ny cek 
epopMaluH OOpasOB Mp pye. 3. Sasucumoctb cKopocTH poeta pasppiBaf 06- 
POUHX PaBHbIX YCJIOBHAX CO- pasya CKH-40 of ckopoctrH gedhopmauun. CxKopocTb 
popomaeTca  Bospacranuem cbemKu 1000 kaxpos/cex. Temmepatypa 40°. lupuna 


Haypesa 5 mM. Cxopoctb jledopmaunu: J—100 mm/muH; 
DeqHerO 3HAYeHHA CKOPOCTH 2—200 um/mun, 3—1000 wm/man 2 


a3pbIBa VU = f @O' dt/x =8S/t 


0 

yc. 3), rye S—nsomlayb OrpaHuyeHua KpuBol v’ =f(t) u ocbio t, [Ipu u300pa- 
<CHHH MOJYICHHbIX Pe3yJIbTATOB B OrAapHPMHYECKHX KOOPANHATaX NOWyuaercA 
JIMHeHHa sd 3aBHCUMOCTD (puc. 4). 
25 2 Takum 06pa30M, BeJIHUHHbIV 
/ H 0, B MpefedaX UCCIe{OBAHHBIX 
cKopocTeit CBxA3aHbI COTHOLLIEe- 

HHeM 


v= Avi, (1) 


rae A uw nm — MOCTOAHHBIe. 

EctrecTBeHHO, 4TO Oosee 
OOULeH ABJIAeCTCH 3ABHCMMOCTD, 
YUHTbIBAIOWad pOcT paspbiBa 
IpH v,=0, T. e.: 


v= Avi +i(s), (2) 
20 25 go 


1 , rye o — HallpsaxKeHHe. 
OLE (rare ae 
OyHako, Kak csleqyeT U3 
uc. 4. 3aBHCHMocTb nOrapndMa cpesqHeHHTerpasbHon IIPHBeJCHHbIX JIAHHbIX, BTOPOe 
KOPOCTH pocTa pa3pbiBa UV OT CKOPOCTH jedopmManlHn cjlaraemMoe 3aMeTHOrO BUJIMA- 
01: 1 — BymKaHu3aT CKH-40; 2 — CKH-18 
HHA Ha 3HAYeHHeE JV B YCJIO- 
BHUAX HacTosAulero 9KCIIepu- 
[feHTa HE OKA3bIBAECT. CpaBHenHe pesyIbTAaTOB, MOJYYeCHHbIX Ha BYyJIKAHH3a- 
aX, OTAMUAIOUIMXCH TObKO TOJIAPHOCTbIO Kay4yKOB, MO3BONAeT ClelaTb. 
bIBOL, AUTO YBeJIMYeHHe MOJIAPHOCTH KayYyKOB pu IIpOUMX PaBHbIX YCIOBHAX 
OMpOBoxKIaeTcH YMeHbIIeHHeM CpeAHell CKOPOCTH pa3pbIBa. 


Mockosckuii HHCTUTYT TOHKOM XHMMYeCKOH TexHOMOrHH Tlocrynuso 
um. M. B. Jlomonocosa 22 XII 1956 
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PH3HK. 
10. C. JIEOHOB 


LIMHK-BOPATHbIE ®OC®OPbI HW HX JIFOMAHECILEHTHBIE 
CBOMCTBA 


(IIpedcmaeaeno akademuxom A. H. Tepenunoim 12 I 1957) 


B aurepatype uMeeTCaA yKa3aHHe, YTO B 34BMCHMOCTH OT COOTHOMICHHA MEX] 
OKHCbIO IlMHKa HW OOpHOM KUCMOTOH UBeT JIOMHHECICHIMH WMHK-OopaTHbIXx Ji 
MHHOOpOB, AKTHBUPOBaHHbIX MapraHeM, H3MeHACTCA OT HKeMTOrO AO 3eneHor 
(4). B xoge paOorbl c WHHK-OopaTHbIMu tboctbopaMlH MBI 3aMeTHJIM, YTO M3MeHEHH 
UBeTa CBEYCHHA STUX JIOMHHOOpOB 3aBHCHT, KPpOMe TOPO, HM OT Apyrux dakTopoz 

Cucrema ZnO—Be2Os paccmoTpeHa B HeCKOJIbKMX padorax (? 4). Mp skcnepy 
MeCHT@JIbHO YTOUHHJIM HMeIOULHeCA aHHble HW YCTAHOBMJIN, YTO B pacCMaTPHBaeMoO! 
cHcreme MoryT oOOpa3oBbIBaTbca coequHeHuA ZnO-B2Os u 3ZnO-Be2Os. UM: 
yeOaerpaMMbl lipeycTaBseHbl Ha pvc. 1. Coequnenve ZnO-B,Os roroByoc 
mpokakoH cmecu ZnO: BeOs=1: 1 npn 850°(@), coequHenue 3ZnO-B2O3— 
pokawKOH cmecu ¢ cooTHOWeHHeM OKHcI0B 3:1 npu 1000°(6). IIpoqomKurenb 
HOCTb Wpokamku 15 mun. PentrenorpaMMbl CHHMaJIHCb 10 MeTOJY MOpOLKO! 
Jje6Gax B kamepe PIIK-57,4 c mpHmMeHeHHeM SJIeKTpOHHOM TpyOKxu BCB-4 ( 
Me€][HBIM AHTHKATOOM). Kg-H3JyYeHHe OTPHIbTPOBbIBAJIOCb HMKEJIEBLIM C*PHJIb 
TpoM. bBopubli aHruypuy, MocKobKy OH He OOJlaqaeT KpHcTamHYeCKO! 
CTpyKTypou, He Jlaer AuddppakuWHoHHON KapTuHbI. Ilosromy npu pacuimdposkt 
yjeOaerpaMMbl MbI HX CpaBHHBasIH c WeOaerpaMMOH TOJIbKO OKHCH WHHKa. Hi 
yeOaerpamMe Q@, MOMMMO XOpOlIO BbIPaxKeCHHBIX JIMHHH, XapaKTepHbIX JIA coequ 
HeHua ZnO-BeOs, wMeeTCH HECKOJIbKO JIMHHH OKMCH WMHKa MW COeqHHeHHS 
3ZnO-BeOs, a Ha JeOaerpamMe 6, peycTaBAlolleH B OCHOBHOM COe],MHeHH! 
3ZnO-BeOs,. umMeercH HeCKOJIbKO JIMHHM OKMCH WMHKa UH coexHHeHHS 
ZnO- B2Os. 9ro o6ycOBeHO HEMOMHOTOM MpoTekatoulel TBepodasHol peakiuH 

HanOonee xapakTepHble (OMOpHble) JIMHHM cwleqyromHe: zuma ZnO-BeOs 
2,98(0c), 2,30(cp), 1,84(cp), 1,73(c), 1,30(cp), 1,26(cp), 1,14(cp), 1,01 (cp) 
0,977(cp), 0,915(cp),  0,865(cp), 0,786(cp); aaa 3ZnO-BeOs: 3,96(cp) 
3,26(c), 3,11(c), 2,72(cp), 2,46(cp), 2,12(cp), 1,62(cp), 1,52(cp),  1,48(cp) 
1,42(cp). 

Hau pasyibTaTp! 06 oOpa3s0BaHHH COeqMHeEHU C OTHOLWIeCHHAMH OKHCJOI 
1:1 u 3:1 cormacytorca c QaHHbImMu padortni (‘). 

Ha ocHoBe STux JByX CoequHeHMM OblM NpHroroBseHb! docdopsi. Ha puc. £ 
Waubl CH€KTpbI 3emeHoro cBeyeHuaA docdopa ZnO-Be2Os3(Mn) (a) uv opanxesors 
cBeyeHua docpopa 3ZnO-BeOs(Mn) (6). [lepspili poccbop roropusca npoKanKol 
muxtTst ZnO : BzOs=1:1 ¢ 5 Bec.% cyabdara Maprania mpu 850° B TeyeHu 
15 MHH., BTopo — mpokankol muxtet ZnO: BezOs =3:1 ¢c | Bec.% cympcbar 
MapraHila upu 1000° B revenue 1 yaca. CneKTpbl CBeYeHHA CHUMasCb Ha coro 
QJIEKTpHYeCKOH yCTaHoBke Cc NpuMendeHvem DOY-19. Pocdopp Bos6yx Laue) 
CBeTOM WJIMHOM BoJHbI 2537 A, KoTOpad BbI,eNAMAacb M3 OOMero cneKTpa pTyT 
HOM KBapWeBO JlaMMbl HU3KOTO JaBJIeHHA C MOMOMIbIO CHCTeMbI (busLTPOB 
dbunprpa UG-5, mponycKkaiomero 6mMxKHIOIO ysbTpaduomeroByio o6sactb 
M ubTpa (apbl Opoma), nponycKaromero wHHMI0. 2537 A u saqepxuBatomer 
OCTaJIbHbI€ PTYTHbIC JIMHMM. 
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B (°) omucan somMHodop 3ZnO-2B203(Mn). Tlockonpxy B cucreme ZnO— 
Os MOryT OOpas0BbiBaTbCsA TOMbKO Ba COeAMHEHUA, C COOTHOReHHEM OKHCJIOB 
3:1, ecrecrBenHo 6bl10 npeqnonoxUTb, YTO IIpH COOTHOLMeCHHH OKHCH WHHKa 
OPHOrO aHTHApHa, paBHOM 3:2, OOpasyerca cMecb STHX ABYXx tocdopos. 
I MpHroTOBHIM Pocopbl ¢ TAKHM OTHOWICHHEM KOMMOHEHTOB HU CHAM cnekTp 
ic. 2,0). Hae npeqnonomKenve noyrBepqusocn: CHeKTp Nosyyenunoro cdbocdopa 
TOHT H3 ABYX NOJOC, ABJIAIOWIMXCA NOMOcaMH H3my"eHHA OOOHX (poccdbopoB 
cOOTHOWMeHHAMH ZnO: BeOs, pasnbimu 3:1 u 4: 1. 

XapaktepHoll ocoGenHocTbIo IWWHK-GopaTHbIXx (boctpopoB ABNsAeTCH cnoco6- 
‘Th 3allacaTb CBETOBbIe CyMMbI. I IpeycraBAaMOCcb HHTepeCHbIM IpOBepHTb ipa- 
IHOCTh HallerO BbIBOAa O CYIICCTBOBAHHH ABYX MHJMBUYAaJIbHbIX cboctopoB 
reM HX COMOCTABJICHHA H MO 3TOMY IpHsHaky. J\ia sTorO HaMM ObWIM CHATHI 


lotu 


Puc. 2. Cnexrpbi siomuHecreHHH docopos. a — ZnO-BsO3(Mn); 6 — 

3ZnO-B2O3(Mn); ¢—docdop, noryyeHHpilt mpoKanKolt muxtTEI ZnO: B203= 

== 3:2c 1% mapranua; 2, O,e, #c — mocopbl, nosyueHHble MpoKankolt 

muxtTe! ZnO : BzOs= 1:1 npn 840° B TeyeHve 15 MHH. c pa3JIHUHBIM co- 

qep2kaHvem Mapranua: 2 —1% Mn; 0—3% Mn; e— 5% Mn; x — 7% Mn 
(MapraHel, BBOJHJICH B Bue xmopHya) 


ABbIE TEPMUYeCKOTO BbICBeYHBaHHA chochopa ZnO-BeOs(Mn) (puc. 3,a) u 
“popa 3ZnO-B2Os(Mn) (puc. 3,0). Tlepppii cboccop rorosusica mpoKkaKoK 
xTpr ZnO : B2Os=1: 1c 0,01 % Mn, Bropoi—npokamKol WHXTbIC COOTHO- 
HHeM KOMIOHeEHTOB 3:1 c 0,05% Mn. YctraHoska No3BolAsla paOoTaTb B 
POKOM HHTepBasle TeMIepaTyp: OT TeMMepaTypbl %KuKorO azoTa JO 500°K. 
TOM HHTepBasle TeMMepaTyp CKOpocTb HarpeBaHHA MeHAAaCb: OT TeMMepaTypbl 
ykoro asoTa jo 213°K docchop HarpeBastcaA (BO3qyXOM) CO CKOpOCcTbIO 
‘pay/muH, oT 213°K qo Kona BbICBeEYHBaHMA ocop HarpeBasicA (MeyKOH) 
ckopoctbio 5 rpaj/mMuH. Bo3s6yxeHve MpousBoqulocb Ip Temmlepatype 
KOTO a30Ta cBeTOM pTyTHOH siamubl IIPK-4 6e3 cBerodusbTpa B TOJICTOM 
e 10 HacbitleHud. Pexum paOorbl pTyTHOM JiaMMbl COXpaHAJICA MOCTOAHHBIM. 
KOCTb CBCYCHHA M3MepAaCcb IIpH Momo doTometpa (c KyOuKoM JI}omMepa 
vadpparmoi Asenwesa). Kak BugHo u3 puc. 3, 00a JIOMHHOopa MMeIT He- 
JIbKO OOUIMX YpOBHeli 3aXBaTa, HO HMEIOTCA MW pasJIHUHble ypOBHH, XapakTep- 
s IA Kaxoro cboccopa B OTAeMbHOcTH*. CucTeMa MeJIKHX ypOBHel 3axBaTa 
K 203°K) upwuagexut doctpopy 3ZnO-B2Os:(Mn), user soMvHecleHHn 
1 203°K opamxKesbiit. YpoBHH 3axBaTa, JlexKallle BbILLIe 300°K, npunaysexkat 
dbopy ZnO-BzOsa(Mn), user cBeyenua cbocpopa Bpiue 300°K seneHbii. 
SBHH 3aXBaTa, OTBealoHe MHKaM 240 u 280°K, oOme, OHH MpOABAIOTCH 


* To Ke XapakTepHoe pasHuHe KPHBbIX TePMHYECKOTO BEICBEYHBAHHA MbI HaOMOZaIH y O6O- 
pocopoB H Mp OAMHAKOBOH KOHIeHTpalMH MapraHija B HHX. 
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y 060ux choccbopoB; COOTBeTCTBeEHHO I[BeT JIOMMHECICHIMM Ip BbICBeCYHBaH 
C 8THX YpOBHell, MOxeT ObITb KaK 3EJICHBIM, TaK HM OpPaH2KeBbIM. 

Takum 06pa30M, BCH COBOKYNHOCTb JaHHbIX peHTreHorpaduyeckoro anak 
ONMCbIBaeMEIX (POC*OPOB, HUSyYeHUA CNEKTPOB HX JIOMMHECICHUMH HW H3MepeH 
KPHBbIX HX TeEPMHYECKOLO BbICBEYMBAHHA HarwAAHO AOKasbiBaeT CyWeCTBOBAaR 
BYX HHJMBuLyanbubIx mocdopos: ZnO-BzOs(Mn) u 3ZnO-B2Os(Mn). Ofna 
OCTaBaJIOCb HesCHbIM, MOUeMy MPH OMHOM HM TOM KE COCTABe HCXOMHOM IIMX 
H3MCHACTCA IBeT CBCYCHHA JIOMHHOOpa B 3aBHCHMOCTH OT yCJIOBHM CHHTE: 
J] BbISCHeHUA STOO MbI JeTaIbHO W3y4HJIH TBepfodasHble peak, Npo 
KalOulMe B IWMXTe U3 OKHCH WMHKa H OOpHOH KUCJOTHI, MCHOMb30BaB LA ITC 


0 ° 
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t 
Puc. 3. Kpupble TepMuyecKOro BbICBeEYMBaHUA (ocpopos. a—ZnO- B2O3(Mn); 
6 — 3ZnO- B2O3(Mn) 


MeTOJbI TEPMHYeCKOrO HM peHTrenorpaduyeckoro ananusos. Ilapannenbuo a 
BONMIOCb HaOOeHve HEKOTOPHIX JIKOMHMHECICHTHBIX CBOHCTB (BeT ee 
TepMOBbICBeuMBaHHe). Kpupble HarpeBaHuaA c uddepenunabHoH sanuc 
CHUMaucb Ha WHpometpe H. C. Kypuaxkosa. | 

Ha puc. 4 mpupeyena ofHa U3 NOMyYeHHbIX HaMH KPHBBIX HarpeBaHy 
a HMeHHO KPpHBad HarpeBaHud AIA cmMecu coctaBa ZnO: BsOs=1: 1. Ha ar 
KpuBol Hus8KOTeMHepaTypHbI sddexr upH 95—140° o6ycnoBnen yyanenu 
BOJbI H3 OopHOH KUCJOTHI, OCTaJIbHbIe, 3a MCKJIOUeHHeEM Tocslequero (92 
980°), oTpaxkaloT B3aMMOfeHCTBHe KOMMNOHeEHTOB cMecH. Hauyano sBsaumoye 
CTBHA OopHoro aHrupuya C OKMCbIO WHHKa (9k30TepMHYecKHH scdext npu 518 
600°) cna3aHo c pasMaruenveM OopHoro aHruypHya WM NepexojgoM ero B KUITK* 
(pasy (500—600°). Oro mpescraBaseTcsH BONE eCTeCTBEHHBIM, ecH yuec 
POlb %UAKO Casbl BO BsaMMOeHCTBHH KOMNOHEHTOB pH TEepgodasul 
peakuuax (°). Oddexr 920—980° oO6ycoBNeH MaBeHHemM OOpasoBaBuerc 
poykTa peakuHu. | 

Ha ocHoBaHH ComocTaBsleHuA TepMorpamM, JeOaerpamM u JIOMHHecHeR 
HbIX CBOMCTB NOJYYCHHBIX (PocopoB, Mb! NpHUWIH K ceyIoulemy mpeycraBsent 
O M€XaHH3Me IipoTeKaloulux peakuul. HesaBpucumo oT cocraBa HCXOHOM WUXT 
B TlepBylo oyepeyb (pH HarpeBanuu JO 780° B TeyeHve 15—20 mun.) oOpasy¢ 
cA B HeOObIIOM KOmMUeCTBe CoeyMHeHve 3ZnO-BeOs u, cmeqoBatenbHO, Ti 
HalMuuu akTuBaTropa — cocdop 3ZnO-BzOs(Mn) (opanKesoe cBeyenne). TH 
MOBbIMeHHH TeMlepaTypbl MpoKaikH B IWHXTe OOpasyerca coequnen 
ZnO-B2Os una ero ocHoBe tpocbop ZnO- B2Os(Mn) (semenoe cpeyenne). Onnar 
eCJIM OOpHbIM aHrUAPUA UpOpearMpoBas NOMHOCTHIO, aOKHCb WMHKa ese octal 


B CMeCH, B STOM Clyuae Tp JaNbueliwem NOBbIWeHHH TeMMepaTypbI MpoKad 
BospacraeT kouMuecTBO 3ZnO-B2Os(Mn) (opaxxepoe cBeyenne). Beneqcrs 
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Oro IPH MOCTeMe€HHOM MOBbILMeHHH TeMMepaTypbl UpOKaKU Mpoucxo_uT u3- 
HEHE BETA CBeYeHUA (ocopa, BbISbIBACMOe TEM, UTO B peByJIbTAaTe TREp]O- 
ISHBIX PCAKILMH H3MCHACTCA COOTHOMMeHHE (ocopos 3ZnO-BeOs(Mn) u ZnO. 
32O3( Vn). OTH JaHHble HAXOAATCA B COrmacuH c TeM NOJOXKeHHEM, UTO NepBHY- 
Th OOPASOBAHUA TOFO WJM HHOTO COeAMHEHHA OMpeemAeTCH He B3ITHIM COOT- 
MHeCHHeM KOMIOHEHTOB, a TepMOAMHAMHYeCKMMH yCOBUAMH (7). 

SHAYHTeIbHYIO TOMOMb B MOHHMaHHH pH, BbISbIBAIONLUX H3MeHeEHHe 
OMHHECIEHTHBIX CBOMCTB, MOPyT OKaSbIBaTb J\MarpaMMbl COCTOAHHA CHCTeMBI 
IMNOHEHTOB INMXTbI, H3 KOTOPbIX OOpasyerca OCHOBaHHe (pocopa, NOCKObKY 
IM MO3BOJIAIOT TOUHO 3HaTb, KakHe (hasbl MoryT OOpas0BbiBaTbea B paccMaTpH- 
lEMOH CHCTeME, KaKOBbI YCOBMA HX CYUecTBOBAaHHA.OHako culeyeT HOMHUTD, 
O BbIBOAbI, BbITeKAalOMHe M3 uarpaMMbl 
CTOAHHA, CUPaBeWIMBbI IIMIUb JIA paB- 
)BECHOPO COCTOAHUA. Pasbl, OOpasyroulue- 
[Ip TBepo*asHblxX peakILHAX , BO MHOTHX 
lydaax He JOCTHrAaloT COCTOAHHA paBHO- 
CHA, WH OSTOMY 3aKOHOMepHOCTH, BbIpa- 
CHHeEM KOTOPbIX sABIAeTCA JMarpamma 
CTOAHHA, BbINOUHAIOTCA JHWWb OTYACTH 
). C yBemmueHvem TemMepatypbl MpoKai- 
1 110 Mepe IpHONMKeHUA K paBHOBeCH10 
jarpaMMa COCTOAHHA Bce MomHee OTpa- 
aeT MpOUeccbl, MpOHCXoAamHe B UB3y- 
leMOH CHcTeMe. ITO OCOOeHHO OTYETJHBO 
JOABIIACTCH B paCCMaTpHBaeMOM HaMii 
lyuae. 

Jl;oOonbITHO OTMETHTb, YTO COOTHOIIIe- 
ze o0oux docdopow (3:1 u 1:1) He- 
[MHaKOBO IIpH pa3HbIX KOHIeHTpalluax 
<THBaTOpa XOpHya MapraHua (puc. 2, 
0,€, C) U, KpOMe TOrO, H3MeHAeTCH B 3a- ee eee 
ICHMOCTH OT TOO, BHOCHTCA JIM aKTHBa- (Zn0-B,Oy— | aya ee 
yp B UHCXOAHYIO WIMXTY WH B UAXTY, 

ENBAPHTeMbHO TpoKaseHHy10. CooTBer- 
BeHHO HM JIKOMHHOOpbI, OOpasyroujvecd B OOOMX CyYaAX, pa3smMuaIOTCA 

M10 IBeTy CBeEYCHHA HM MOCeCBeYeHHA H MO 3allacaeMbIM CBeETOBbIM CYMMaM. 

Aptop lpuHocut rryOoky1o 6marogapHocth mpod. M. A. KouctanTunosoit- 
[nesuHrep 3a pykoBojcTBo paOoroli, 3. A. Tpanesuukopoi u M. B. ®oxy 
| OOCYKeCHHEe OTEbHBIX BOIIpocoB Hu JI. T. Kanrapyxkany 3a UpeocTaBsenue 
TaHOBKH JJIX W3MepeHHA CICKTPOB JIKOMHHeCILCHUMH. 


@usuuecku uUHcTHTyT uM. II. H. Jle6enesa Tloctynuso 
AxajyemuH Hayk CCCP 24 XII 1956 
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PHSHK, 


K. C. TAKHBAEB 


3ABHCHMOCTb YACTOTbI HCNYCKAHUSA JIABHEBbIX 
YACTHLL OT ATOMHOFO HOMEPA PACIIENJIAEMOrO APA 


| 

: 
(ITpedcmaezexo axademukom J. B. Crobeabyonoim 16 I 1957) ) 
Meroyquka yTonjmeHHbIx HuTeH (1) JaeT BO3MOXKHOCTb BbIACHHTb Borpoc 
yacTOTe HOABJICHHA JIMBHeEBbIX YaCTHIL B 3aBHCHMOCTH OT AaTOMHOrO HOMep 
ajipa, paciiensemoro YwacTHuaMH KOCMHYeCKHX syyeH B crpaTocdepe. Toy 
croculoHuble dbororpaduyeckuve MaCTHHKH, M@XKAY 9MYJIbCHAMH KOTOPbIX 3axK 
MaJIHCb aJIIOMMHHeBbIC H BOsbdpaMOBble HHTH, NOAHHMaJIMCb B cTpaTocdep 
Ha Wapax-30Hqax. B TeveHue HeECKOJIbKUX YaCOB TaKHEe CTONKH oTonMacTHHO 
C HHTAMM SKCIOHMpOBaJIHCb Ha BbICoTe Bbllle 28 KM. B TaO. 1 qaetca pacmps 


Ta6Omuna 1 


| 
Pacnpefesienne 3Be31, OOpasOBaHHEIX B BOJbpaMe MH aJIIOMMHHM, MO YNCy TOHKHX (n,)} 
M MMOTHbIX (/V,) =N, + N,) cleqoB mo usMepeHHaM B cTpaTocdepe 


N 
, A le \3 la {5/617 /8|9 10/14 /42/13114|45]17/18l20124 loslasloslosiasta72 13 \4l516]7\8/9 lol 
Ss 
| 
Bonbdpam A wiomMuHUe | 
0 LL JA ISMAITIT ALA (4414 1] 141619117718 12 (2]4 [0 
{ ila] |4l2 4 1|42folt lata la 
2 aceracerl tlala] {4 
3 { { {4 
i { 1 { Uae { 
5 fidhaals 1|4 { 
6 1 4 
ee tleislilslslslelalsislalslolola la | lalate lala te liolssladlasls [als {2!) 


Beero 71 3pe3na Bcero 72 3Be3 bi 


AeeHHE 3Be3, NO YACJy TOHKHX cileqoB (7>>nN,>1) BrOpHUHbIX MHBHEBbIX 4Y} 
CTH, B 3aBMCHMOCTH OT OOWero YNCa NOTHEIX cneqoB N;,. M3 qanHpix Tabnuw 
clleqyeT, YTO JIMBHEBbI€ YaCTHIUbl 3HAYMTeENbHO Yallle NOABJIAIOTCA B 3Be3]a) 
oOpasoBaHHEIX B BOsb*pame, YeM B amlomunuH. B cayyae Bombtpama Ha OF 
coyapeHve HaleTaiouleH 4wacTHUbl c AqpoM mpuxog_utca 1,13-+0,12 nuBHeBb: 
WacTHU, TOrAa Kak B aJOMHHHH JHWb 0,48+-0,08. Tpyrumu cioBamu, Bepos) 
HOCTb OOpa30BaHHA JIMBHEBBIX YACTHUIL B [Ba C JIMUIHMM pasa Coble Np coyfi 
PeHHH YacTHI, KOCMHYECKHX JIyyeH C ATOMHBIM AAPOM BOJIb(tppama, YeM C ATOMHBE 
ANPOM aJIOMHHHA. 

O6bl4HO pegnouarator (2), YTO YMCO JHMBHEBBIX UaCTHIL paBHO 4ucJYy ren: 
PHPOBaHHbIX T-Me3OHOB. CreqOBaTeIbHO, T-Me30HOB pORKMaeTCca B KAXKTOM CTO 
HOBCHHH SHAYHTeIbHO OONbIUe B ApaxX Boub(pama, yeM aIOMMHUA. STO O3H. 
4aeT, UTO T-ME3OHbI TEHEPHPYIOTCA HE TOJIbKO IPH OAHOM CTOJIKHOBCHHH HasleTak 
UleH YaCTHUbI C HYKJIOHOM Apa, HO HM B MOCMeYIOULMX CTOJIKHOBeHHAX. | 

B paOorte (*) Obim0 MoKa3aHo, YTO BeposATHOCTH PpOXeCHHA MeAeHHBIX (OCT! 
HaBJIMBAaloljuxCA B (OTOSMYJIbCHH) m-Me3OHOB B A[paxX CBHHUAa IpHOusuTes) 
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) B 5—7 pas Coble, YEM BepOATHOCTh HX poeHHA B ajpax yruepoja. 
ABHEHHE pesyJbTATOB padorbi (*) C MaHHbIMH HacTosMelt pabors NpHBOAUT 
3AKJIOYCHHIO, YTO ObICTPbIe T-Me3OHBI TAK2Ke PeHEPUPYIOTCsH B Hpax BOJIb:ppama 
OoIbIeli BEpOATHOCTHIO, YeM B AJIOMHHMM, OMHAKO BeposATHOCTH Ux renepa- 
iM B STHX SJICMCHTAX OTM VAIOTCH JIMUIb B 2 pasa. Orcioa cuekyer, TO BeposT- 
CT TeHEPalUH MeVICHHBIX 7-M€30HOB 3HAYHTeEbHO CHJIBHee 3aBHCHT OT aTOM- 
ro HOMepa paclilelIAeMoro Apa, YM BePOATHOCTh TeHepawHu JIMBHEBBIX 
CTH. 

M3 Tux JaHHbIX BbITeKaeT, UTO MCXaHH3M PO AeHHA Me)JICHHbIX 7-Me30HOR, 
TakKXKe T-MC3OHOB, ONPeeJAeCMbIX KAaK JIMBHEBbIC YACTHUBI B 3Be3ax c Ns < 6, 
eye OObACHHTE Ha OCHOBe MHOFOKPaTHO-MHOXECTBEHHOM TeEOPUH pork enus. 

Ecum OW€HHTb 3HayeHHe SHeprHH JIMBHeOOpasyIoulMXx YaCTHY, NO YHCIY TOH- 

IX H CepbIX CJI€ENOB COraCHO SMIMIMpHYeCKHM JaHHbIM pabotni (4), TO Fmin 
10 Bos, Korfa ns = 6. Orciofa MbI 3aKs10¥aeM, YTO M0 Kpaiineli Mepe BIOTH 
) sHepruu 10 bop BepoxTHOCTb OOpasoBaHHs 7-Me30HOB B BOvIbcppame Goublue, 
M B aJIOMHHHH. 
CormacHo JaHHbIM, MOJIyYeHHBIM Ha KOCMOTpOHe OeTaTpoHe B OOAacTH 
epruH | — 6 bsp cpeHaa MHOMKEeCTBEHHOCTh MOUTH He 3aBHCHT OT ATOMHOFO 
Mepa Ajjpa-MulweHH. Bo3sMoxKHO, UTO C YBeHYeCHHEM SHEPruH Haseratouleli 
CTHIUbI B reHepalHH Me3s0HOB OyjleT IPHHHMATb yuacTue BCe Soubluee H OOVIb- 
Se KOJIMYECTBO HYKJIOHOB Apa-MHIWeHH, YTO IIpHBeeT K HeEKOTOpOH (no-BHAH- 
MY, H€ OUCH CHJIbHOM) 3aBMCHMOCTH OT ATOMHOTO HOMepa Apa wucaa ucny- 
AeMBIX Me3OHOB. OHakoO ellje He BbIACHeHa OOMaCTb 9HEPrHu, Pye cTaTHcTU- 
ckaa Teopus Depmu (°) IpHMeHUMa JIA CyYad COyapeHUA HYKONA c rpyu- 
HM HYKJIOHOB. 

B oOnactH OoubWIHMX SHeEprH B TeHepallHH M€380HOB MpHHUMAaIOT yuacTHe 
€ HYKJIOHbI, OKa3aBUIMeCH Ha NYTH HaserTaromleli YaCTHIbl, H TOJIbKO 
3TOM CuIydae CpaBeIHBO IipeyctaBenne (°) o coyqapeHuu yacTulbl c «Tpy6- 
i> H3 HYKJIOHOB Apa-Muuenn. M3 sTux paccyKeHHH culefyeT, YTO cCpaBHeHHe 
MBeJCHHBIX JIAHHbIX C TeEOPHeli MHOMKECTBEHHOFO Tpolecca poxXeHHA Me30- 
B He TipefcTaBAeTCH B HaCTOAMee BPCMA BO3MOXKHBIM. 

Ecam MpegnouioxKHTb, YTO YHCO JIMBHEBbIX YaCcTHIL MponmopunonaJbHO 
eHEMY UHCTY CTOJKHOBCHHHM HaJleTalolleH YaCTHUbl C HYKJIOHAMH TIpH ee 
OXOK CHUN yepes APO, TO Aw/nai = (Aw/Am)” = 1,9, yro JoBombHO 6.1N3- 
/K SKCIeEpHMeHTasIbHO HaOsioqaemoMy 3HayeHHIO. Ecam B oOpas0BaHnu 
IBHEBbIX YACTHIL YYACTBYIOT elle J[e@JIbTa-HYKJIOHbl, TO YKa3aHHOe OTHOILIe- 


sl alae 
—A 4? jit é 
@ JouKHO ObITh nlopsqKa (7) 24 AD/5 3.4, TIpupeenupili Bpile 9Kc- 
a 
PUMEHTAJIBHbIM pPesyJIbTAT, CJleOBaTeIbHO, HAXOMMTCA MeKIY (Aw/Aat) I yy 
1 1 


1 1), 5 i 
WARD) JIpyruMu CJIOBaMyH, (Aw/Aa1)" < (tw/Mai)oscon OW AALS 
€. B OOpas0BaHHH JIMBHEBbIX YaCTHI, B 3Be3fax C Ns <6 MoryT B HeOOub- 
9M KOJIHUECTBE YYACTBOBATb H JeJbTAa-HYKJIOHbI A pa-MHIeHH. 

Mop Hajleemca, 4YTO NpososmKalolleecA B Halle NaOopaTopuu AambHeliWee 
cyIeOBaHWe B3aMMOJelCTBUA UaCTHI, KOCMHYeCKHX JIyyell C ATOMHBIMH AApa- 
—paxkempix (W) u serkux (Al) 91eMeHTOB MOXeET JaTb BarKHble CBeACHHA O 
X@HH3Me POXK CHUA OBICTPbIX T-MeSOHOB (JIMBHEBLIX YaCTHI) B 3aBHCHMOCTH 
aTOMHOrO HOMepa paculerisemoro aqpa. [Ip 9TOM MbI HCHONbSOBaJI YNOMA- 
TyIO BbIIe MeTOJMKY YTOMJCHHBIX HHTeH, MPeHMYyIMeCTBO KOTOPOH OYeBUAHO, 
OCHHO [WIA UCCIICOBaliHA ACPHEIX paCculeNeHHH C MaJIbIM YHCJIOM JIMBHe- 
xX yacTull. Ona uMeeT MIpeHMyllecTBO Tepe MeTOAMKOM SMYJIBCHOHHOH Ka- 
DbI B Culy¥ae HCCeMOBAHHA WMpOKUX JIMBHeH, TaK KaK TIpH IipHMeHeHHH 
~jeyHelt OONbUIMHCTBO CwIe4OB JIMBHeBbIX YacTH, OyAyT Mponmyiuenbl MpH 
OCMOTPe H, CuICAOBATCbHO, YCKOJIb3aIOT OT BHHMAHMA HCCeOBAaTeIA. STO 
13aHO C TEM, U10 B SMYJIbCHOHHOH KaMepe CaMH JIaBHH HaXOATCA TO CTpyaM 
TOHKUX CJICNOB, a CIeMbI VACTHI, HAYUIMX NO OOMbIIMM yIVIOM K OCH CTpyH, 
KCUpYIOTCA OYeHb Tpy HO. Kpome Toro, MHOrHe JeTaIH AAePHOFO paculenenvA 
“AIOTCH HEBbISCHCHHBIMH (HCO YePHBIX, CepbIX CeOB HU HX COCTAaBH Jp.). 
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Hapsjly c BbIdCHeHHEM YaCTOTH! NOABJEHHA JMBHEBBIX YaCTHI B 3aBHCHMOcT 
OT ATOMHOFO HOMepa spa, MbI HCCMeMOBaIH MW PA APYPHX 3aay, Waroulux Bary 
HbIe CBeEJCHHA O M@XaHH3Me AepHbIX paculeleHuH yYacTHWaMH KOCMHYCCKH 
myueh. 

Hampumep, uccreqopaHve 10Ka3an0, YTO 9HepleTHYeECKMH CMEKTP HYKJIOH 
oTAauu, HCMYCKaeMbIX IIpH pacileneHHH sep BOJIbppaMa, CYMLeCTBEHHO O 
muuaerca OT 9HEpreTHUeCKO)| 
cHeKTpa HYKJIOHOB OTAayH, HCH 
CKaeMbIX IPH AJepHbIX pacilenu 
HMAX aJIIOMHHHA. 

Oxa3aJI0cb, YTO B €pBOM CJ 
yae mpeoOlaqaiwr MaJlosHeprH 
uble (Hw@Ke 100 Mss) mpoTo 
OTAauH; BO BTOpOM culyyae B 
cokosHeprvynbix (bine 100 Ma: 
MpoTOHOB Oosblule, YeEM B Hef 
BOM cJlyy¥ae, TMpHyeM wosryyel 
HbI pe3yJIbTaT ocTaeTcA B Cl 
me B OONaCTH O¥eHb OOvIbIIY 
BbIJeIeHHU SHEpruH. Creqyer yKé 
3aTb, UTO TAKOH pesyJbTAT YU 
HW €CTeCTBeHHee OOBACHACTCHA, &F 
JIM IpeANOIOKUTh HHAMBUAyaT 
HbI¢é H He3aBHCHMbIe near 
CTBHA HasleTaioulero HYKIOHA 
HYKJIOHAMM A/{pa-MMIeHH. 

CpaBunBan 9kcrlepHMeHTaut: 
Hble JaHHbIe (YHCIO 3Be3q, op; 
30BaHHbIX B IIpOBONOKaX H3 pal 
JIMUHbIX SJICEMCHTOB), nonyuensil 
M3 ToOpHbIx (BOmu3H Asmma-AT 
OMbITOB H H3 MOMeTOB B CTpart 
ccepy Ha wmupotax MockBbl, MO 
HO CflelaTb BbIBOA, YTO «pospa 
HOCTb» (B CMbICIe OOpa30BaHt 
3Be3q Cc Ny, > 3) OTHOCHTeIb 


oN GRO Ie We 


| 


74 40 48 


ees 


Puc. 1. J — cpequee uHc0 Cepbix C.1e0B (MpOTOHBI 
c E = 30+500 Mos) Ha ogny 3Be3qy NB 3aBHCH- 
MOCTH OT 4HCua MWJIOTHBIX ce,0B Ni a — BOUIbh- 


pam; 6 — amiomuHHi; @ — smystpeua. J]— cpequee 
YHCIIO CePbIX CeLOB N, Ha OAHY 3Be3y, COOTBET- 
CTBYIOIee OTCIbHbIMH MHTepBalaM KOM4UeCTBAa 
MWIOTHBIX cueqoB N,. Jia HarnaqHOcTH 3Be3]bl 
TOApasyeseHbl Ha rpynibl B 3aBHcHMocTH oT Ny»: 
38-10; 3-13; 10-30; 14-37: a—sonbopam, 
cTpatocdepa; 6 — BoubpaM, ropHas BbICoTa; 6 — 
aJIOMHHHH, cTpatocdepa 


apa BombppamMa sjlep aToM 
aJIOMHHHA HW MeH yMeHbilaer 
Cc yBeJIMY¥eHHeM cpefHeH SHepr 
3Be3OOOpasyloulux YacTHIL OT 6 
no 3000 Msp (cpequue 9SHeprt 
3Be300Opa3yIOWUX YaCTHIL Coo 
BeTCTBEHHO Ha BbICOTe Top MH 


cTpatocdepe), IpHyem B oOwac’ 
3000 Mss aqpa «HenpospauHbm. Tako pesysbTaT He IIPOTHBOPeyMT JaHHbl 
NOyYeHHbIM B JaOopaTopHu (°), pH oOmyYeHHM pa3sIHUHBIX Sue Mere 
IIPOTOH4MH, YCKOPeHHbIMM BIVWIOTE Ro 9Hepruu 1400 Mos. 

Ananu3 pacnpeyenenua (m0 s1yuaM) 3Be3q, OOpasoBaHHbIX B pa3JIHUHE 
SJIEMeHTaX Ha BbICoTax rop (4000—4400 m) u pacnpeyenenua sBe3z, o6pa3 
BaHHbIX B 9THX 2K SJIEMEHTAX B CTpaTocdepe, IPHBOAUT K 3aKJIOUeHHIO, F 
YHCJIO HCIYCKAe€MBIX IPH 3TOM ObICTPbIX IPOTOHOB C 3HeEprHueli oT 30 Jo 500 M 
OyqeT YBeMUMBaTbCA C YBeHUCHHeEM aTOMHOFO HOMepa pacuiensAemMo 
apa, a TakKKe SHEPrHU 3BesqooOpasyloulMx yacTu. UnbiMu c0BaMH, UHC. 
CepbIxX CJIEOB Ha OMHY 3Be3/ly pactTeT c yBemMYeHHeM SHeEprHu 3Be3lo06pa3y: 
IHX YaCTHI CHJIbHee B 3Be3aX, OOPa3OBaHHbIX B BOJIb()paMe, YeM B 3Be3Ia 
oOpasoBaHHbIX B asIOMHHHM (puc. 1). Takoit skcnepumMeHTaJbubIi (baKT mal 
corlacyeTcA C MpecTaBJIeHHeM PaSBUTHA KacKaHbIX COyapeHHit HYKIOH 
BHYTpH spa. 
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B 3aks1oueHHe OTMCTHM, YTO JaHHble HacTOsINel paOoTbI HEBO3MO2XKHO He- 
CpeACTBeEHHO CpaBHUTb C JaHHbIMH Apyrux paOot, Tak Kak HCHOJb30BaHHaA 
eCb MeTOJMKa paHee He NPHMeHAMaCb JIA BbIACHCHHA BONPOCa 3aBHCHMOCTH 
IXOJja JIMBHEBbIX YaCTHI, OT AaTOMHOrO HOMepa Aj[pa-MUUIeHH. 

B s3akuo4eHHe aBTOp BbiparKaeT OmarofapHocTb u.-Kopp. AH CCCP 

H. Bepuosy u H. JI. Ppuroposy 3a pay 3amevannli uw JucKyccun. 
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Jloxnaynn Akanemuu nayr CCCP 
1957. Tom 114, Ni 5 


PH3SHK, 


A. fr. KYJIMKOBCKUM 


K BONPOCY O TIYJIbCALLMH MJIASMEHHOrO WHYPA 
(I1pedcmaeacno axademuxom JI. H. Cedoeoim 22.1 1957) 


Sayaya oO NybCaluu MWia3MeHHOrO WIHypa NOcTaBsIeHa B CBA3H C€ SKCIepyi 
MCHTAJIbHBIMH HCCIeAOBaHUAMH. UCKpbl GombuUo Cubl TOKa B ase ('). IIpu6zm 
*%KeHHOe pellienue STO 3ayaun Jano M. A. Jleontopuyem u C. M. Ocosuom (?F 
Siecb lpefaraeTca HeKOTOPbIM KMacc TOWHBIX peleHHH ypaBHeHHH MarHyy 
HOH THApOAHHAMHMKH, COfepxKallMl, B YaCTHOCTH, NepwoMyeckve pelleHus 

PaccMoTpHM OJHOMepHBIe OCeCHMMeTpHYecKHe JBHXKeHHA OesrpaHHyHoré 
ra3a c OecKOHeuHOH MpoBosuMocTho. M3BecTHble ypaBHeHHA MarHHTHOH ruyp 


AWHAMUKH B JIarpaH2keBblxX KOOPAHHaTax 3allMCbIBalOoTCA CJIERYIOWLMM o0pa30m) 
| 


ar 40H? , 1 Hy. 


et 
ma —o(etmortEel 


uf , 
To Oro. DP=Po-=; fi Oro (1) 


feu ° Or ° 


Syecb r— TeKylaH KOOPAMHATa YaCTHUBI; fo, 09, Po, Ho — COOTBETCTBEHHO 
KOOPAMHaTa, IJIOTHOCTb, aBJIeHHe H MAarHHTHad HaNpAXKeCHHOCTH YaCTHIBI 
mpw ¢=0, MpvueM MarHHTHble CHJIOBbIC JIMHHH Mpeqmomarawrca Sauk 
KOHUCHTpHYeCKHMH OKPY2KHOCTAMH. 

Tleppoe ypaBHeHve BbIpawkaeT yCKOpeHHe YaCTHUBI, BTOpoe, TpeTbe 
YeTBeEpTOe NpeACTABAIOT 3AKOHbI COXPaHeHHA MAaCCbI, SHTPONUH U vahantael 
noToka. B padote HalifeHbI BCe pelleHuA C OHOpOAHOH Jec—bopmauneli, T. e. 
TakHe, 4TO ; 


7 = p(t), (2) 


rye wu He 38aBHCHT OT fo. IIpu stom 


or "(ty 
= Fru’ (=r, (3) 
T. €, CKOPOCTb JIMH€HHO 3aBHCHT OT payuyca. STM pemenua avanornuuHBl 
pellenuio, nowyyenHomy JI. WM. Cegosnim (°, 4) np otcyrcTBHH MarHUTHbIX CHa, 
KOTOpoe COMepKUT, TAK %Ke KaK M [pefmaraemoe pellieHve, ofHy mpo- 
M3BOJIbHY!IO (PYHKUHW. 
Pemennve Jaetca dopmysiamu: 


P= Pole 75 ee 
P= Pow **; (5) 
H? = Hop, (6) 
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RE (9 —MpOW3BONbHaA (PYHKUUA Fy; 


po= AN poradro +N; (7) 
0 
cies M 
tf eT 
0 P \ parry + a (8) 


necb A, B, Nu M — npouszonpupie noctosnuple. Tlonaras r, = 0, nomyguM, 
roN >0 u MSO. 3naxk A cosnagaet co 3HaKkom dp,/dr,. 3Hax B copnayaer 
) 3HaKOM NepBoro CJlaraemoro (bopmyvip (8). M3 ypapHenua Makcpeuia 


* j = rot H (9) 


AXOMM, 4TO mpH tf =O NO OCH CHMMeETPHH TeveT KOHILCHTPHPOBaHHbI TOK 
ati 

=+5VM, MH, KpOMe Toro, BO BCeX OCTAJIbHbIX TOUKAX MpocTpaHcTBa 

MeeTCA pacnpeyevieHHbI TOK C IJIOTHOCTbIO 


c Be’ (ro) 


pn, SOHN PIS a 
[0 = 85 M-EBe (ra) 


ro 
Tye 9 (fo) = 8x | Belearo: 
0 


TakuM o6pa3om, ecmu B>>O, To pacnpesenenHbiii TOK COBMajaeT 110 
IPaBJIGHHIO C KOHICHTPHPOBaHHbIM TOKOM MO OCH cHMMeTpHH; ecun B<O, 
| 9TH TOKH MpOTHBONONOKHbI. Ecam xe M=O0, T. €. KOHLeEHTpHpOBaHHOrO 
Ka HeT, TO B JOMKHO, ObITh OOA3ATeEJIbHO MOJIOMKUTECJIBHBIM. 

Ana w(t) nomwyyaerca AuppepenunasbHoe ypaBHeHHe 


dw\2 A 
(Gy = yap eet —2Blnp + C=F() (10) 
— IIPOH3BOJIbHad MOCTOAHHAA), OTKY]a 
du. 
f=-+ —— . 
an; Wi ) 


Bo3sMoxHbI cJleqyroulve cryuan: 

1) A>0, B>O0. Ecuu dp/dt<0 npn t=0, To » cTaHoBuTca paBHol 
JO Yepe3 KOHEYHOe BPeMA, MPOHCXOMUT CXJIOMbIBAaHHe, CKaTHe rasa B 
Ky. Ecau xe dy/dt >0, TO » cHayasia focTHraeT cBOero MaKCHMaJIbHOrO 
4UeHHA, A 3ATeEM TIPOHCXOJMT. TOYHO Takoe Ke CxsombIBaHHe. MoxHO 
iTATb, UTO B MOMECHT CXJIONbIBAHHA CKOPOCTb MeHAeTCH CKAYKOM HM CHOBa 
OUCXOJUT pacuiMpenue. 

2) A<0,B<0. Ecnu du/dt >0 npw t=0, To. mponexoguT pa3uer: 
303pacTaeT WO GeckoHeyHocTH mpH t—>oo. IIpu stom cKopocTb dp/dt—>oo. 
mu xe dp/dt<(0 npu t=O, To p» cHayasa focTuraeT cCBOerO MHHMMA\JIb- 
‘O 3HAYeCHHA, a 3aATCEM Y2KE MPOMCXOAHT pasver. 

3) A>0, B<0. Bosmoxubl culeqytoulue noscsyyuan: 

a) f(») He umeer xopHeH. Torga, ecau dp/dt >0 upu t=O, To mpo- 
OmMT passeT, a ecan dp/dt<(O mpH t =O, TO Npoucxo_UT CxXJIOMBbI- 
He. 

6) f (v) umMeer ofuH ABOHHOH KOpeHb jy. Tora BOSMOXKHbI JIMMHTAILHOH- 
> JIBHXKeEHHA p—>p, pH t—>oo. B NpoTHBHOM CJlyyae OyfeT pasvieT HIM 
OMbIBAHHe, B 3ABHCHMOCTH OT 3Haka p,—1. Een xe py = 1, TO 9TO 
(O2%KeHHE HEYCTOHUMBOTO PaBHOBeCHA. 
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B) f(») umeer Ba KOpHa, mpwuem | He MOKeT JIeKATb MeXK][y HMMM 
Eom 1<p,< pg, TO [BMXKeHMe TouyyaeTCA KavyeCTBeHHO TakOe xe, KaK 
enyuae 1). Ecum xe py<ue<1, TO ABMxKeHHe MPOMCXOAUT aHaJOrHyH} 
caryuaio 2). 

4) A<0, B>0. Tipu stom cymectByloT M60 Ba KOPHA py 1 <a 
H60 OJMH JBOHHOM KOpeHb uy, =pe—=—1. B cayyae ABOMHOTO KOpHA wp =} 
ABJIACTCA lOlOx%KeHHeM ycTolunBoro paBHoBecua. IIpu py < 1< pe, Mpoucxa 
AT epwogquyeckue KoNeOaHHA C MepHOAOM, 3aBHCALIMM OT nocromHie 
A, Bu C. ) 

5) A =0—yapnenve noctosuHo. Ecuu BO, TO ABMxKeHHe IPOHCXOMEl 
anasoruyuHo cayyaio 1). Eom B< 0, TO ABU2xKeHHE NPOMCXOAHT aHaJIOrHyHBk 
csryuaro 2). 

6) B=O—maruutupie cub ypaBHoBemmBarotca. Ilycrb A> 0. Ecai 
y f(u) cymlecrByer KopeHb, TO ABHXKeHHe IPOHCXOAUT aHanorMyHO cay4ato || 
Ecama xxe KOpHaA HeT, TO mpH du/dt >0 mpoucxoyquT passer co CKOpOCTBI. 


du/dt > VC, a upu du/dt<0 mpoucxoqur cxsonpBanue. Ecnu A<O0, 


JBUKeHHe MpOMCxOANT aHanoru4HO cayyaio 2), Ho du/dt >VC upu t>oo 

PaccMoTpuM Tellepb UHJIMHAp KOHeYHOM JVIMHbI HM KOHeYHOTO pauyc 
ry =R. [na Toro uToObl ABAeHHe BHYTPH IWMJIMH Apa OMMCbIBaJIOCb TOMY ar 
HbIM pellleHHeM, JOCTaTOUHO C TOPUOB TOCTaBHTb IIpOBOAMWe CTCHKH, a 
6OKOBOH ero HOBEPXHOCTH MPHJIOKUTb aBseHHe, PaBHOe NOJHOMY aBJIeHH! 
H3HYTPH 


p*(R, t) = py (R)u-™ + g- HB(R) oe. 


STO aBJIeEHHe MOXKHO CO3aTb MOPIIHeM, HO MOXKHO Tak2Ke CO3JaTb el 
BHeIUHHM 3JIeKTPpOMaTHHTHbIM osIeM. JlaBmeHHve 2eEKTPOMarHHTHOTO Td 


4 
Ha NOBePXHOCTb WHJIMHApa MOXKHO CUHTATb PaBHbIM a Hs (H, — Hanpsaxe 


HOCTb BHelHero MoI). CormacHo ypaBHeHuio (9) CyMMapHaa CHJla TOK 
TeEKYIMero BAOJb WHIHHApa, WOUKHA ObITb MPH 9TOM paBHa 


: 


(os 


I(t) = 4 Rul, = 4 RV 8xpo(R) v2" + ABR). ; 


B YaCTHOCTH, IPH Po(R) = 0 cyMMapHasd CcHsla TOKa MouJyuaerca MOCTOAy 
HOW BO BpeMeHH. 

Takum oOpa30M, JIA TOTO UYTOOb! ABJeHHe BHYTPH IWHIHHApa ONMCHIB 
JIOCb TIOJIYYCHHBIM pellleHHeM, HeOOXOAMMO K KOHWaM WHJIMHApa MmpHsoxKH 
Takoe Hallps2KeHHe, YTOOBI CyYMMapHBbIli TOK Obi pape J (t). Taxkoe nanp 
2KeHHe BCera MOXHO MPHJIOXKUTb, HW OHO JIeErKO MOKeT ObITb BbIUMCJIeH! 
IIpu sTOM TOK, KOTOpbIli TeyeT BHYTPH WHJIMHApa, He 3aBHCHT OT mpHa 
XKCHHOFO HaNpsKeHHA, a HAXOMUTCA MS YPaBHeEHHH MarHHTHOM Pruy_pOAHH) 
MHKH. IIpumoxKeHHOe 2Ke Hallps2%KeHHE BJMACT TOMDKO Ha BeEJIMYMHY TOBep 
HOCTHOrO TOKa. 


PaccmMoTpuM Tenepb OamaHc 9Hepruu. PaOoTa BHeLIHUX CHI | 
R 
2nR2p* (u) w dy. = 2nR2(I-™ A ( pray + we N 


0 


R 
B 8r:M 
we BS gee \ porodry + p- ar) dy (1! 


0 


pacxojlyeTcA Ha YBeIMYeHHe BHYTPeHHeH SHEPrHH UM Ha CO38qaHHe KUHeETHY 
cKoH 9HepruH. TJocnequee cmaraemoe B 3TOL cbopmyne He 3aBucuT oT R, T.. 
MPOMCXOMNT MepeKkayka SHePprHH K OCH CHMMeTpHH, rye upu M -& 0 snepre 
OeckoneyHa. IlepBpie Tpu CularaeMbIX CTpeMSITCA K HYsI0 mupu R +0, ea 
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JbHO, SHEPIMA, COOTBETCTBYION[ad STHM ClaraeMbIM, BTeKalollad yepes rpa- 
ily, pactipeqeisetca No Bee Macce »xHAKocTH. M3 cdbopmysp (6) BUHO, UTO 
INHUTHAA SHeEPrHA, CosepxKawaicA B YacTue, ocTaetca Ifocrosuuot. To- 
OMY MO2KHO CUHTATh, YTO TpeTbe CJlaraeMoe HJeT WeMKOM Ha yBeMueHHe KH- 
eTHYCCKOH SHEPrHH, BTOpOe — WeNHKOM Ha yBeM4YeHHe BHYTpeHHell SHep- 
iM Ta3a, a MepBoe HAeT YaCTHYHO Ha YBeMMYeHHe KMHeETHYeCKOM SHepruu 
WacTHYHO — Ha YBeJIMYeHHe BHYTpeHHeH SHepruH ra3a. ITIpu cxsonpi- 
HHH BHEWWHHE CHJIbI MPOH3BOAAT Ha WHINHAPOM OecKoHeyHylo padory, mpH- 
M Kaxkjoe caraemoe (bopMyvibt (11) 6ecKoHeyHoO. TIpu pasnere MarHuTubie 
ibI (Ba MoceHUX CaraeMbIX) CoBepmaloT TakxKe SecKoHeUHYyIO pabory, 
TOPaH MPOH3BOAMTCA 3a CueT OeCKOHEUHOL SHepruu B WeHTpe. B caryyae Kose- 
1HHH paGoTa, COBepliaeMad MOBepXHOCThIO WHVIMHApa, KOHeuHa. 

Pellenue, KOTOpoe NOyyeHO B STO paboTe, NerKO OGOOMaeTcH Ha CAyyaill, 
ora MAaTHUTHble CHJIOBbIe JIMHHH ABJIAIOTCA BHHTOBbIMH JMHUAMH. B 3TOM 


lyuae B MpaBylo YacTb paBeuctsBa (1) RoOaBurca wieH — = ee 2, rae Hz— 
me OF 

OMNOHEHTAa MarHHTHOrO MOA, MapawielbHad ocH cumMMerpuu, H B 93TOM 

PpaBHeHHH OyeT O3HAYaTb KOMMOHEHTY MarHHTHOFO TOA, NepnenquKywsp- 


yo OCH cuMMetTpuu. IIpu stom k dopmystam (4), (5), (6), (7), (8) qo6aBatca 
JOPMYVJIbI 


Hee Haar’ on G6) 


Hy =8xD \ bof ody + L (8') 


0 


D u L—mpousBoJIbHble MOCTOAHHBIe), a BMeCTO ypaBHeHua (10) noswyuuM: 


Ou As occas 5 sy 10’ 

(5) eee 2B Inu — Du? + C. (10’) 
MockoscKkui TrocyapcTBeHHbIM yHHBepcuTeT . Tloerynust0 
um. M. B. Jlomonocosa 16 I 1957 


IMTHPOBAHHASA JIATEPATYPA 


1jl. A. Apunumosuys, A. M. AnaApuanos, O. A. Basunescexag, JO. I. 
[poxopos,H. B. Ouannos, Atomnan sHeprus, No 3 (1956). * M. A. JIeouTo- 
uu, C. M.Ocoseu, Atomuas aHeprua, Ne 3 (1956). 3 JI. HW. Cegos, JAH, 90, Ne 5, 
35 (1953). * JI. M.Ce 70 8B, Merogzb pasmepHoctTu H mofo6ua B Mexanuke, M., 1954, crp. 237. 
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Jloxnaynn Arkagemuu nayx CCCP 
1957. Tom 114, Ne 5 


\ 


PH3HK, 


WM. M. ABOPCKASA 


KOJIEBAHHA BECKOHEYHOLFO FASOBOFO LWJIMH PA 
C COBCTBEHHOM FPABUTALLMEM B MATHHTHOM MOJIE 


(ITpedcmaeaeno axademuxom JI. H. Cedosuim 1 IV 1957) 


PaccMoTpHM OJHOMepHble HeYCTAHOBMBIUHeCA ABMKEHHA YTa3a, KOTOPBI 
MO2KHO CBA3ATb C npoOjlemamu J\BWKEHUA KOCMMYCCKHX MACC, HAXONALIMXCA TO 
WeHCTBHEM MarHUTHbIxX Nose. B KayecTBe OCHOBHOrO MpeANooO*wKeHHA np HMen 
UTO SJIEKTPOMPOBOMHOCTh Tra3a HAaCTOMbKO BeMKa, YTO MaFHHTHbIe CHJIOBBI 
JIMHHH MOXKHO MpakTHYeCKH CYHTATb «BMOPOXKeHHbIMM» B cpexy. Jlanpuie ME 
PaCCMOTpPHM 3aauH O pasMaIbHbIX ABH XKCHHAX Ta3a C WHMHAPHYeCKON CHMMeyT 
puel nog JelicTBHeM CH HBIOTOHHaHCKOrO TATOTCHHA H BHYTPeHHero MarHHT 
Horo Nowa. Mbt ucceqyem ABuwKeMA fa3a, KOra CKOPOCTb JIMHEMHO 3aBHCH 
OT paccTOAHUS OT ocH CuMMeTpHH. J[BYxKeHHA NOMOOHOrO THMa U3y4aNNCb pane 
B paOotax JI. VW. Cegosa (?, ?), M. C. JIugosa (3)\u A. I. Kynuxosexoro (# 

1. IIpeqnosmoxuM, UTO BHYTPpeHHee MarHHTHOe Tose HaMpaBJeHO BAOb OC 
CHMMeTpHH. Takan 3afaua oO paquabHbIX KONeOAaHHAX MaJIOH AaMIVJIMTYJbI I 
JIMHeHHOH MOCTaHOBKe paccmaTpHBaslacb Uanypacekapom mu Pepmu (°) B ie 
C HcCyIeqOBaHHeM MmpoOeM rpaBHTaWHOHHOH yCTOHUYHBOCTH. 

B 9ToM culyyae CHCTeMa ypaBHeHHli JBYXKeHHA B UMJIMHAPM4YeCKHX Koop: 
MHaTax MMeeT cdopmy (*) 


os np NG Rg oi On ee | 
Or? e Or r 8a por *° | 
(1; 
oe ro Ory, ae | 

P= Polos et a ell AC) ee 

Po 

To 

—- =? d ° f To Ory | 
m= Mp = 20 Po (To) Fo lo; H = Hy (fo) ror” 


oO: 


re ¢—BpeMa; 7) — JlarpawxkeBa KOOp{MHaTa, OCTaMbHbIe OSosHareHUsA acu 
3 ypaBHeHHi. 


Hsy4um TouHoe YacTHoe pellieHHe CHCTeMbI (1), HMeromlee BUT: | 


r=re(t; o=re’() = 72; 


P= Po *(t); P= po(to)u =r (t);  H® = Ho (ro) u* (8), 
mpwyem (yHkuua w(t) yRoBmeTBopseT ypaBHeHHIO 


du. 
t=+\_%., 
Vi (w) 
rye 
A 4 
Oey es Bray + yi —2CInu+D 

ae Acton « telnet _ 26mm, | 
Polo Ory’ 8% Por OF Vanes | 
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(kyla HeMeyJIeHHO creqyer, uTO 


Agor? = : P + 
Po= const, Po= —p- +P: Ho = 4eBooro + H?. (#) 


OuepuqHo, 4To Bcerya C>>0. Ecam ne yuHTEIBaTb cHJIbI rpaBHTalHH, TO 
*=0. B s3aBHcHMOCTH OT pa3uIHUHBIX 3HayeHHit BemnuHH A, B, C u D 
BYKeHHe Ta3a OyJeT pa3sJIMUHbIM. 4 

OtTMeTHM BCE BO3MOKHHIe CJIyuaH: 

I. [pagqueutTp! aBsieHu HW HallpAXxKeHHOCTH MaLrHHTHOrO ouIA B Havadb- 
bi ~MOMCHT NOJIOKUTEbHbI (A > 0; 
i> 0). * Fp) 

@MyuKkunaA f(u) WMeeT KOpeHb 
fe lof (uv) <0. 

a) Ecau (dr/dt)¢-9 <0 0, To mpo- 

CXOMUT CxKaTHeE rasa B TOUKY 3a 
OHeYHbI MpOMexyTOK BpemeHH. 
_ 6) IIpu (dr/dt)s-9 >0 ras pac- 
IMpxeTCA QO HeKOTOporO MaKCH- 
aJIbHOrO OObeMa, IPH 9STOM CKO- 
OCTb ero OOpaliaeTcA B HYJIb H 
Of JeHCTBHeEM CHJI HauHHaeTcA O6- 
aTHOe JBHxKeHHe raza K WeHTpy 
puc. | /). MoxkHo mpefcTaBHTb ce- 
€, 4TO CBO3pacTaHHeM BpeMeHH ra3 
HOBa HavHHaeT PaCWIHPATHCA H Npo- 
ecc MOBTOpHeTCcA, T. €. HMEIOT MECTO 
epHoyuyeckuve MyJIbcauun ra3a. 

II. [paquent Hanps2KeHHOCTH 
far HHTHOTO TOJI A OTpHiaTeyieH Puc. 1. Bug bynKunu f(z) H 3aKoH ABMxKeHHA 
A ae 0;B a). ig AS IIpu Geese 2 yacTHUbI rasa B cryyaax I u II 
MIpeeIAIOMLMM ABJIAeTCA 3HaK 

f (uw) uMeoT KOpHH p, <1 uu, >1. TByuxKenne ra3a mpeycTaBaaeT co- 
OM mepHosuueckve KoOeOaHna. IlepHoyq KoneOaHHl 3aBuCcHT OT 3Ha¥eHHit 
|, B,C u D. B uactHom cuyyae f(u) MokeT UMeTb JBOMHO KOpeHb 
1=U,=1. ITO 3HauHT, 4TO B HadaJIbHbIM MOMECHT Ha [a3 He JelHCTBYIOT 
ukakwe cup (A+B8+C=0) HM HavanbHad cKopocTb paBHa Hysiio 
i+B+D=0). 
ak BUuZHO u3 puc. | J], 3TO MONOMRKeHHe YcTOHYMBOrO paBHOBecHaA. 

Il]. [paquenr qapnenua oTpuyatenen (A <0), rpaqueHT Hanps2KeHHOCTH 
arHUTHOrO MOA NomomKUTeIeH (B > 0). 

Ecau f(u) uMeeT kopeHb <1, TO JBMxKeHHe aHasorH4HO curyyaro I, 
OCTAJIbHbIX CJIyyYaAX aHasorHyHO cyryyaro I. 

IV. Maruutuoe nome noctosHHo (B = 0). 

Torga upu A>O (dp,/dro >0) xABuxeHHe aHaslorHyHO cayuato IJ, npn 
<0 (dp /dro<c 0) ananoruyHo cayuato II. 

VY. Jlapnenue ra3a B HayaJIbHbId MOMe€HT TIOCTOAHHO. 

Cnyuaii momHocTbio aHasorvyeH TpesbiyujemMy c 3amenoli A ua B. 

VI. MaruutTHoe Hose MOCTOAHHO, CHJIbI TpaBHTalMH OTCYTCTBYIT. 

Dror ciyyait copmayaeT CO CyYaeM OTCYTCTBHA MACCOBbIX CHI (*). 

VII. OrcyrcTByroT cHubl rpaButTayuuH (C = 0). 

B 9TOM caydae OMHO H3 OrpaHHYHTeIbHBIX YCOBHH py = const oTmayaer, 
eHHe HMeeT Somee OOMIHIi BU U 3ABMCHT OT MPOHSBOUIbHOL PYHKUHH fo (Fo). 

a) pn A~0; B > 0; D > 0B 3aBucuMocTH OT 3HaKa a 9 Me Pacttono- 
eHua KopHeli f (u) HMeeT MecTo mu60 cxKaTHE Ta3a B TOUKY, 100 pager. 
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F(p) 


6) Ipn AO, B>0; D< 0 cxatue rasa 3a KOHeEYHBIM MpOMexXyTo 

BpeMeHH. Se 
Bs) A<0; B <0; D > 0 — pasuer ra3a c KOHeEYHOH CKOpOCThWO Ha Oe 
KOHeUHOCTH. 

r) A>0; B<0; D<0—vypuxenve mpefcTapiser coOok nepHosu 
yeckie KoeOaHHA. 

n) A>0; B<0; D>0O— nonnsm pasuer. 

VIII. Jlapneune uw HampsxKeHHOCTh MarHuTHOrO Toma NocTomHHE! (A =( 
B= (0). 

Jipuxkenve Yra3a aHasorMuHo cayyario I- 

Ha ocnope mpefbiqyuiero UCCIeqOBaHHA BUAMM, YTO IPH HaNMYnH CHI rp 
BUTalHH WM MarHUTHOTO MOA, HalpaBJIeHHOTO BAOb OCH CHMMeTPHH, H Tp 
HavasIbHbIX paciipesemeHuax TuNa (*) pasleT ra3s0Boh KOHpurypaluu nee 
MOXKEH. 

2. OcTaHOBUMCA elle Ha Cyuae, KOra MaPHUTHBIe CHJIOBbIe JIMHHU ABJIAIOTC 
34MKHYTbIMH KOHUCHTpH¥eCKHMH OKPY2KHOCTAMH. 

YpaBHeHHA JBYXKeHHA B STOM CJly4ae OTIMYAIOTCA OT ypaBHeHHH, TIpuBeye 
Hbix B padote A. I. Kysmuxoscxoro (*), JIMUIb HasIM4HeM GWieHa, YYMTbIBAIOUIerd 
rpaBuTalHOHHble cHwbl. Ho peienwe CHcCTeMBI HCKOMOFO Tula OyjleT MMeT 
Oomee YaCTHbDIM BUA, a MMeHHO: 


r=ry(t); p= Poh (2); 
p=pitdur Op iP Sarita a, 


Api ener a F2 | 
rye Po= const; pp =—*+p; Ho = 2nBoors a ; 
0 
du. | 
t#=+\—=—; C=2xGo,; 
+N 7; ) y 
f@= 4) — 2p inp {8 inw PD ' 
C y= 1 yar) so aa ny + D, (9 


T. €. pellleHHe OT NPOM3BOJIbHOK (yHKUMN 3aBuceTb He OyseT. Bropolt u TpeTHk 
WIeHbI B ypaBHeHHu (**) MOryT ObITh OObeAUMHeEHBI 3ameHolt B ua B’ = B+ C) 

TakuM oOpa30M, WIA JBYKeHHM paccMaTpHBaemoro Tua JelicTBHe rpaBi 
TaIMOHHbIX CHJI PaBHOCHJIbHO H3MeHeHHIO PpayMeHTa HalpsKeHHOCTH MarHUuT 
Horo moa. Bee uccneqoBanua, NpoBeyeHHbIe B padore (4), ocTaroTca cnipapeyt 
JIMBbIMH C yueTOM 3aMeHbI B ua B’. B stom cnyyae upu B’ << Ounupu nannuuy 
rpaBHTaWWOHHbIX CHI NOHbIM pasier Tas0Bol KOH®Hrypalluu OKasbIBaeTCs 
BO3MO?KHBIM. 


Mockoscku rocylapcTBeHHbIli yHHBepcHTeT Tloerynusto | 
um. M. B.. Jlomonocosa 27 111 1957 © | 
UHMTHPOBAHHAS JIMATEPATYPA 


1 JJ. U. Ce nzos, Metogp noqo6na u pasMepHocTH B Mexanyxe, M., 1954. ? JI. WY. Ce- 
LOB, TAH, 90, Ne 5 (1953). 3 M. JI. JIm qos, JAH, 97, No3 (1954). * A.T. Ky am 
koBpckui, JAH, 114, Ne 5 (1957). © C. Wanapacexap, E. ®Mepwmu, IIpo6- 
JIeMbI COBpeMeHHOM husuxu, No 2, 108 (1954). ; 
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Honraagne Akaxemuu nayx CCCP 
1957. Tom 114, Ne 5 


PHIUPOJIOPH fT 


¥ 


.H.WETPOB u P. C. METPOBA 


ONMPEXEJIEHHE MOTEPb HA ®HJIbTPALLMIO HM HCMAPEHHE 
M0 BOXNHOMY BAJIAHCY HA NPHMEPE JJOMALIKHHCKOrO 
BOJOXPAHHJIHUWLA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 25 X 1956) 


Tlorepu Ha uchapenve u3 BOJOXpaHUMM, IPHHATO ONpeweIATS yMHOKeHHEM 
(WomlaqH 3sepKasa Ha COM UMCNapeHuA, NOACUMTAHHBIM NO OAHOL U3 SMNApU- 
‘eCCKHX (OPMyJI HIM ONpeeeHHbIH NO HaGOeHHAM Ha MCMapuTeMbHbIX Gac- 
efinax, WacTO HCMpaBsAeCMbIM peAyKUMOHHbIM KosppuuneuTom (* 3). Dror Koap- 
MMUMEHT BBOAUTCA JIA Toro, YTOObI yueCTh pAsIHUHA B YCJOBHAX HcnapeHusA 
+ Masloro Oaccelina, HaxOAleroca MO], CHAbHbIM BOSJelicTBHeM OKpyXatomleli 
‘yl, H BOJOXpaHHsHMa, CO3fartoulero CBOH MeCTHBIM KNuMaT. Torga noTepu 
1a (PHUJIbTpalnio ONpefeNAIOTCA NO pasHOCTH MexKAy OOULMMH NOTepsAMH Ha ucra- 
yenHe (*, ©). ConocTaBuleHHe ucnapeHua, HOACYMTaHHOrO 0 dopMyviaM, Cc aH- 
IbIMH (PaKTHYeCKHX HaOwOAeHu Ha MCMAapUTebHBIX OacceHHax MOKa3a0, ITO 
JACXOMK CHE MeXK TV HAMM MOKET HAXOMUTECA Bpesemax oT +60 qo —80% (°). 
JObACHAeCTCA STO MECTHbBIMH OCOGeCHHOCTAMH YyCTaHOBKH HchapvTesA MUKpo- 
KJIMMATOM, IIPOMOJMKHTEJIBHOCTBIO HM HHTCHCHBHOCTbIO COJIHeEYHOH paualuu 
1 T. I. CieqopaTenbHo, (OPMYJIbI He MPHTOAHb! AIA OMpeseneHuA MOTepb Ha 
icliapeHHe H TpeOyioT yTouHenuA. Jia yrouHeHuA pacyeTOB HeOOXOJUMO TakxKe 
3BINCHHTb pactipeseseHve CKopocteH BeTpa Ha BOJOXpaHHJIHIeM B 3aBHCH- 
MOCTH OT pesbectba OKPy2KalolleH MECTHOCTH, HallpaBJIeHHA BeTpa, pactolomKe- 
IMA JICCHBIX MOJOC, TOPH30HTa BOJbI H T. J. 

IlorepH Ha ucnapeHve 3 BOLOXpaHHIMM MO CpaBHeHHlo C HCMapuTeAMu 
JBEJIMUHBAlOTCH, TAK KaK HCMapeHHe MpOUCXOJUT He TOJIbKO C BOAHOPO 3epKauia, 
10 TakxKe: a) C OKpy2xKalouluxX YacTeH J10O%Ka, NOKPBITHIX HJIOM TeEMHOTO UBeTa, 
<OTOPble CHJIbHO MpoOrpeBaloTcA HW HEMPePbIBHO YBJAaKHAIOTCA NO KanusIApam; 
5) Tpancnupaluelt HaseMHOH TpaBAHOM PaCTHTebHOCTbIO, NOKPbIBaloleH mpo- 
SbIXAIOWIHe YYACTKH JlO%Ka; 3Ta pacTHTebHOCTh 3aOHpaeT BONY M3 ryOoKUX 
‘OPH3OHTOB, NOMOMHAeMBIX lO IpH3Me pacTeKaHHA H TO KaluJApaM; B) TpaH- 
upatwei BOAHO pacTHTebHOCTBIO, UCMapslomlad CMOCOOHOCTbh KOTOpOH B 
3—6 pa3 BbIllle, YeM BOAHOH NoBepxHocTH (°).Kpome Toro, Ha BOAOXpaHHJHMLaX 
icllapeHue yBelHuNBaeTCA BCNeycTBHe: 1) BhICOKOM MporpeBaeMOcTH BOI 3a 
‘YeT MOHM2KeEHHOM ee MpOspayHOcTH (KOON AHbIe HAHOCKI, UBeTeHHe, IaHKTOH 
17. .); 2) yBemuueHve BOAHOM MOBEPXHOCTH Ip BOJHEHHH, KOTJla CHOC MapoOB. 
3eTPOM IIPOHCXOJMT He C MpoOeKIHH, a C JeliCTBUTebHOH NOBepXHOCTH (7); 
3) MeXaHMYecKOrO OTpbIBa Kaleb Cc rpeOueli BowH. [losTOMy NoTepH Ha ucrape- 
ie H3 BOJOXpaHUIHI, ONpeseeHHble MO PopMysaM WIM NO HaOO,eHHAM 
iCllapHTeell, YaCTO ABAAIOTCA MPeCYMeHbNICHHEIMU, UM TIpH BOAHOOAMaAHCOBbIX 
yacueTAaX MpeyBeIMUMBAIOTCA MOTepH Ha CHJIbTpallHio. 

Bosee JOcTOBepHble pe3yJIBTAThI MOyUaroTcA MpH HeMocpeCTBEHHOM OITpe- 
[eleHHH ToTepb Ha (buIbTpalu1o 10 YMeHbIUeHMIO OObeMa BOAOXpaHMJIMMa 3a 
SAMHH Tepuoy, C MOMeHTAa Tepexofa TeMIepaTyPbI Yepe3 HOJIb OCCHBIO H JO Ha- 
lana romoBoyps. Jaa JlomalikwHcKoro BOsOXpaHMaMua, 10 WaHHbIM YpaBse- 
11a By3yslyKCKHX OPOCHTeJIbHBIX CHCTeM, CBeeHHA O CPUbTPAall B MORE BO- 
jOXpaHuAUMa U B OOXO] CoOpyxXeHHH MpHBeseHubI B pagial.te 


Jol 


Mexxy MecauHBIM pa3MepoM (HIbTpalluv U 3HMHAMM TOPH30HTaMH BofO 
XpaHMJIMIa OTMeYeHa 3ABHCHMOCTh, KOTOPas B Nosy JlorapudMuyecKoM MaciiTae 
NpAMOIMHeMHa (puc.~1) “ WonycKaer sKcTpanonaumo. Jia 2Tol 3aBNcHMocT) 


° 

TopH30HTbI BO- Q K a 
WOXpaHHMuya BR a8 Be 

Dis Sac 

1 5a 48 [o) oS . 
4 os 6a Con 
od } mS oI nA 
Ton Be | F...) 82 pleas Be 
> oO aie Mies - eo. S 4 
a¢ | 88 | sHB| S28] CF 
Bee a a yy Ounl ¢ a8 

oe BY an avo a 
=o RS | ona] So8| Fe 
“9 “5 Oe | Dae es 
1938 84,41 84,36 2427 2338 89 
1939 82,87 | 82,78 869 832 37 
1940 84,25 | 84,20 2158 2090 68 
1941 84,95 | 84,88 8246 3113 133 
1942 88,63 | 88,60 | 14114 13820 294 
1943 85,90 | 85,82 5200 5000 200 
1944 84,88 | 84,84 | 3128 3010 118 
1945 85,45 | 85,40 | 4152 4050 102 
1946 85,44 85,35 4070 3950 120 
1947 85,87 | 85,81 5139 4990 144 
1948 85,07 | 85.00 3443 3322 121 
1949 84,72 | 84,62 2867 2730 137 
1950 83,93 | 83,85 1847 1770 77 
1951 86,29 | 86,10 5973 5694 279 
1952 84,08 | 83,98 1941 1898 | 43 
1953 82,69 | 82,54 725 670 DO 
1954 86,50 | 86,35 | 6690 6293 397 


ABIACTCA TMOKA3ATeIEM MHTeCHCHBHOCTH (busbTpaluu 
18 sleT 9KCIMyaTaHu CXpaHAeTcA Ha UpakTHYecKH HEH3MeCHHOM ypoBHe, 


TlocrosHcTBO MHTCHCHBHOCTH 
(UNbTpPaluu Np HaNHuHH 3aneHHA 
(cpequuk cnow 35 cm mpeseabHbiit 
oT 0 go 3 M) HecormacyeTca c pac- 
IIpOCTpaHeHHbIM MHeHHeM (*) O 3aTy- 
XaHHH (pHJIbTpauMu TO Mepe 3anJe- 
Hua. Jia JlomauikuucKkoro Bosoxpa- 
HHJMULa 9STO OODACHAETCA: 


1. Teonoruyeckum CTpoeHHeM 
w1oxKa, OCHOBaHHeM KOTOporo 
CJIYKUT 3eeHOBaTO-cepan, c1a6o 
nlecdaHucTad, MmOTHad, c OvwlecTsa- 


UMM PaKOBHCTbIM U3JI0OMOM akya- 
PblibCKad TvIHHa C Npocioukamu 
KBapleBoro MecKa. Ota riuHa mepe- 
KpbITa CbIPTOBbIMH OTJIOXKeHHAMH, 
TIpeACTaBJIAIOWLUMU pa3sHopoyHy1o0 
TOJMLyY MecKOB rajeuHHKa, cyneceli 
TOHKHX [VIMH, KOTOPbIe MOKDBITbI 
XKeITO-OypbIMH CYyrIMHKaMH JlemI0- 
BHA pa3sJIMYHOM MouHOCTH. CKopocTb 
QYIbTpauuH He 3aBHCHT OT pasHo- 
POWHbIX TO MexaHMyecKkumMy cocTaBy 
MOKPOBHBIX OTJIO%KeHHH, a ompeye- 
JA€TCH  AaK4AarblIbCKHMH TJIHHaMH, 
MMCIOULMMH CIVIOWIHOe ~=pacmpocrpa- 
HeHve. Ckopoctb dusbTpallun me- 
HAeTCA oT 0,0003 yo 0,003 m/cyrxku, 
B 3aBMCHMOCTH OT Hallopa, Mpu u3- 
MCHEHHH COA GubTpauun oT 0,01 


Ta6auna il 


no 17 roam HaOs10J eH) 
nouyyeH  KoopPvlveH 
KOppeAUHH 0,860 + 
-++0,043, mw pv HcK104e 
Huu 4 ToyeK, pacmoso 
YKCHHBIX 3a TpeewaMy 
YeTbIPeXKpaTHOH OLMOKU 
OH paBeH 0,959-+0,015 
Bpicokoe 3HayeHHe KO3@ 
(PHIMeHTAa NOSBOJHIO CUM 
TaTb 3aBHCHMOCTb (YyHK 
UHOHaIbHOH, H OOBEN 
QUIbTpaluu JA Karxk]O 
ro Mecala OMpeyeneH Th 
ypaBHeHHIo perpeccHy 
TloayseHHbie peay Tea 
lepecuvTaHbl B  CJO 
(pusbTpaluu uU B COL 
(pHJIbTpauwu, IpHBejen- 
HbI K MeTpy cpefHel 
ruiyOuHbI nOROnD ay 
ua. [locmeqHAA BeMUHH 
(puc. 2), KoTopaad 3a 


3HMHEFO NepHosla, Mec. 
@unbtTpalua 3a 1 Me- 
CALL SHMbl, ThIC. M® 


TlpoqomKUTeNbAOCTb 


woman 

Se aIoOS 

Renee Pore Cleats 
[op] 


OTE OTS mom 


wwhyoboco 
SSoSssoanue 
bo 
w 
Ws 


B88 

o~ 
| 
> 


OUR OUR OO mm oT 


OOo > 
ooo 


SS 


kunckoeo Codoxpatunuwa 
ao 
Ss 


Aomallt 


fopusonn 


Ss 
S 


3739 4f 


43° 45 
Joeapugm oben PuNempayuu 30 sumnud mecay 


47 49 


Puc. 1. 3asncumocts o6pema dussTpanwu or 
TOPH30HTa BoA JlomauikuHcKoro BOWOXpaHHH- 
ila; @ — JIMHHA KOppeJIATHBHOM CBA3H WIA BCeX 
17 ner HaOmozennit; 6 — npenensi JOMYCTHMBIX 
OTKJIOHeHHH (npu 4eTBIPEXKPaTHOH cpeyHen. 
oluHOKe); 6 — qHHHA KOP PeIATHBHOH CBa3H NA 
13 neT 3a yceKmoUeHHeM 1942, 1945, 1959 y 
1953 rr., umeomux orKoHeHHe BbIIMe Mpesesb= 
HOH OMMOKH; e — npenenb TONYCTHMBIX OTKIIO- 
HeHH JA Bropolt KoppenATHBHO! CBAaH. Lug- 
PbI pH Toukax — royb HaOmoseHuii 


NO 0,09°, M/mecau. Benegcersue nn3- 


KHX CKOpOcTeu (pUIbTpaluu HJIHMCTbIe UH KOJIIOHaJIbHbIe HAaHOCbI He B 
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CTOAHHH 3aKYNOPHTb MeJIbYaHUIMe NOpbl AeNOBHAIbHbIX HM CbIPTOBbIX OTJIO- 
eHHH. 

2. PayOokuM saeraHemM ypoBHa rpyHTOBEIX BOs, KoTOpbfe uMeIoT TlocTosH- 
IM OTTOK NO HaKJOHY CrpaTurpaduyeckux TOpH30HTOB H He Co3saloT Hoqmopa 
AbTpalWMOHHOMY TOTOKy. 

3. B ycnoBuax xxapKoro era OOMbHO yBaxKHAeMbIe MpokyKTbl sanennA 
A BAMAHHEM MHTCHCHBHOTO Ppa3sBHTHA 31aKOBOH pacTHTeIbHOCTH IIpeBpallaior- 
[ B AJIJIIOBHaJIbHbIe YEPHOSeMbI, OOaalOMe OpeXxoBaTO! CTPyKTYypoli Ui BEI- 
KUM MHDPHJIbTpalMOHHbIMH CBONCTBaMH. ; 

4. B mpeyenmax ropusouTa nocToxHHoro saTomseHuA MpeoOmaqatouue B 
AHOCAX KOJWIOWaJIbHbIC YACTHIUbI KOATYMPYIOTCA B PbIXJIbIe, CHJIbHO Byaro- 
MKHe OTJIOMKeHHA, HE IpelATCTByIONIMe (buIbTpalnn. 
 Tofosolt oOnem cbustTpalluu onpeseneH cyMMMpOBaHHeM usbTpaluu KarK- 
orO MeCsilla, a H3 BOAHOrO OallaHca BHIUMCIeHa BeHUHHA NoTepb Ha ucmape- 
we (Tam. 2). 


DAG ai en a? 


Bognpit Gatanc JlomauKuucKoro BoxOXpanusnma 


65 B Tom uHcse 
O6tbem |O6bem seT- eg Octatok |CymMapuple Cutt 
ime vdake HY2KeHHO-| Pacxoy Bo- ST 
BeCeH- ro c6poca BOJbI K Ha- notepuH| norepu| duibTpa- 
Poyptr ROB Ha bl Ha Opo- (bust Tpa- Ha Hc- 
Hero H3 BOJO- yasly ma- Ha IH, MM® 3a 

| UTOM@AP | xpanus menue? sual eel ee (ue Base 

cToKa = 
. sepKama? aa? BonKa mapenue® | paro%| noctn) rox 

The Ky6. METPOB x 

1937 5300 296 _— 2000 2338 1258 216 1042 133 
1938 6483 405 — 6214 832 2180 301 1941 179 
1939 9149 227 — 6331 2090 1787 369 1391 194 
1940 9495 5387 — 6234 3113 2775 620 2429 251 
1941 24950 1928 8113 3550 13820 4508 2698 1199 588 
1942, 8430 488 9770 3950 9000 4018 1360 ,| 3247 383 
4943 7024 310 — 7638 3010 1686 626 1117 248 
1944 3590 358 — 1811 4050 1097 435 633 212 
1945 3315 6410 — 3060 3950 965 495 47h 226 
1946 25700 741 18635 3510 4990 3256 778 2451 284 
eT 30290 846 26180 4664 3322 1963 914 1104 304 
41948 21917 505 14547 5730 2730 2137 495 2258 223 
1949 17600 539 7630 9058 1770 2411 649 1783 249 
) 1950 12508 648 250 7462 5694 1520 894 514 303 
ated 13168 445 3527 10380 1898 8502 918 2693 304 
| 1952 5220 305 — 4650 670 2103 259 1869 166 
— 1953 15903 831 _ 8273 6293 2838 1034 1615 820 
) 1954 9151 712 2200 6386 4354 3216 869 2504 304 


Mpumeuaunusa: 1. He pxamtouen oObem mMexeuHoro croKa. IJo qaHnpim JlomaliKHHcKOH OasaHcoBol cTaH- 
iH nocuemHHH cocTtaBHua B 1939 r. 268 THIc. M? H B 1940 r. 289 TEIc. mM’. Bo Bce nMpoyHe TroybI H3MepeHHA Me- 
e€HHOrO CTOKAa He MPOH3BOMMMCh. OGbeM BeceHHerO cTOKAa MPHHAT NO aHHbIM ypaBseHuaA By3ysyKckux 
JOCHTCJIBHBIX cHcTem (YBOC), Kpome 1947 r., Qua KOTOporO Toce MpoBepKH NPuHATHI BanHpie HM. C. Koc- 
qua (*). 
gy ve BBIVHCJIAJICA MO MecAuHOH CyMMe Ocay{KOB cT. by3yuJyK *%es. Mop., a 3a TORI HX OTCYTCTBHA 
943 r. u V—V1 1944 r.) no cr. By3yayk on. ome H cpeqHeMecHuHOMY TOPH3OHTY BOAOXpanHUUa 3a BpeMaA 
KOHIA BeCeHHerO NOJOBOAbA mo 1 HOAOpsA. 

® Jlanupre YBOC. 

4 Tlannple nowyueHbI 10 BOAHOMY 6asaHcy BOMOXPpaHHuuya. 

5 O6bembI NORCUHTAHbI Mo rpabuKy puc. 1 Ama chpeqHHX TOPH30HTOB Kak Oro MecsIla H WPOCYMMHPOBAaHbl 
IA Bcero Tosa; OObEMbI MHIbTpalHH 3aBHCAT OT NMOWaNH, MO KOTOpOH OHa MpoHcXOAHT, HW OT elicTByt0- 
ero Hatlopa, a MOsTOMy OOBeMbI HeJIb3A HCMOMb3OBaTb Wisk XAPAKTeCPHCTHKH H3MCHCHHA UJIbTpalluH BO 
eMeHH. 

6 Tou0Bad CYMMa exKeMeCHAYHBIX cIOCB PHUMbTPalHH B MHJWIHMeTPax, KOTOPaA 3aBucHT OT ZelicTByloulero 
iopa (cpeqHAA rmyOuHa BOAOXPAHHNHULa) H MOSTOMY HE MOET CJIYHKUTH AIA BbIBOMa OO H3MeHCHHH busbT- 
HH BO BpeMeHH. 


- Tlpapumbxocrb onpesemenua OObeMa HOTepb Ha Mcrapenve MoATBepxAaeTca 
JOTBETCTBHEM Cc (paKTMUeCKUM HcHapenuem oO cr. KyiOpnmnes (°), Aa KOTOpoH 
SKM BeTpa WU JePUMT BMaxKHOCTH Xopoulo coruacyerca co cr. By3yuqyK 
en. qop. Jla cyxXux JIeT MOJIHbIe NMOTepH Ha HcMapeHve c BOJOXpaHHuila Ha 
)% BbIMIe HCUMCIEHHbIX 10 MCHapHTeIO MU WMOMAaIM sepKasla, a IA BMAKHBIX 


er Ha 50% HM2xKe, ITO OODACHHCTCA BJIMAHHEM PaCTHTeJIbHOCTH. 


Baxas 1548 993 


BuBogy 


1. Tlorepu wa ucpapenve, onpegensempie 0 cbopMyviaM M HaOsio0,enHAM 
MCHapUTeIbHBIX OacceliaxX, He JaloT MpaBMJIbHOrO NpescTaBseHvA 06 o0be! 
JelicTBUTeIbHbIX HOTepb Ha McrlapeHHe H3 BOLOXPaHWJIMU H OObMHO HX TIPeyMeE 


waior. 
2. Pacuerbl nloTepb M0 BOAHOMy OamaHcy BosoxpaHMMul Ooee HalekH 
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Puc. 2. Ppaduk pexuma cpeqHeMecAUHbIX POPUSOHTOB H CJIOA 
dunptpaunu Jlomamkuyckoro BOAOXpaHHIMUla: @ — JMHHA 
KoNeOaHHA CpeAHEMeCAYHBIX TOPHSOHTOB BOOXPaHHJIMULa 
B MeTpax; 6 — qMHUA KONeOAHHA CpesNemecAyHOrO cVIOA 
Q@uJIbTpalwH B MM Mecs, (OObeM PUIbLTPauMH, AeIeHHbIM Ha 
NJOWafb 3epKasa); @— JMHHA H3MeCHeHHA UHTCHCHBHOCTH 
Q@HJIbTpauun B MM/M-Mecsi, (CpeqHeMeCAUHBIM CON PusIbTpa- 
IMM, JeNeHHbIA Ha cpeQHIOIO TyOuHy BOMOXpaHnsHa) 


3. Hlorepu Ha ‘buibTpaluio culedyer OnpeqeATb NO H3MCHEHHIO FOPH30H’ 
BOJbI BOMOXPAaHHAUUL B 3MMHHM nepHog. Ja noyyeHuA STHX JaHHbIX Opraui 
3allMu, IKCIyaTUpywoulwe MpyAbl H BOMOXpaHUJIMUla, JOJIKHbI YCTAHOBUTb © 
cTeMaTuyeckHe HaOJOJeHHA 3a KOJeCOAaHHAMM TOPH3OHTOB. 

4, HeoOxoqumMo mpopectu oOcneqoBaHve TpyAOB HW BOAOXpaHVJIMI, Hax 
TAMMXCA B pasJIMUHbIX PUSHKO-reorpauyeckHX YCJIOBHAX, JIA YTOUHEHHA MCT. 
PAIOWJHX NOBepXHocTeli H UX POH B OOMIEM pasMepe MOTepb. » | 

Orgzen 3HeEpreTHKH HY BOZHOTO XO3AHCTBA Tloerynuso 

Kasaucxoro @usmuana Akaqemun HayK CCCP 24 IV 1956 


UHMTHMPOBAHHASA JIATEPATYPA 


1B. K. Hapu gos, Tp. HUY TYIMC, cep. IV, B.. 12 (1944). 25. 0. 3aixo 
Tp. ITH, s. 21(75) (1949). § ATL Bpacaascxui,3.A.Buxyauna, Hopmpxuer 
peHHaA c NoBepxHocTH BosOXpanumum, 1954.’ *M.T. Kaatarosa, Bopsoac notepsi 
BObI Ha PunbTpanuio, M. 1955.° HW. Il. Tpu6anos, A. M. Tlameuxos, Bonoemp | 
McnosbsoBanne Aa Opomenns, M. 1954. ° B. HW. Ky 3H en 0B, Tp. ITV, s. 46(100) (195: 
7 YW. A. K y 3 uu k, lugporexuuy. crpout., Ne 10 (1947). -§ HW.C. Koc tru, Tugporexuu! 
H MemMopauua, No 3, (1953). °° I. H. Werpos, P.C. letposa, Usp. Kasaucx. ou 
AH CCCP, cep. sHeprerHkKH H BOAHOrO xossilictBa, | (1957). 
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Horaaner Akagemuu nayx CCCP 
1957. Tom 114, Ne 5 


TEXHHYECKAA ®H3HKA 
ee 


r. B. ABAYJIJIAEB u M. WH. AJIHEB 


BJIAAHHE HOMAA HA TENJIONPOBOAHOCTb CEJIEHA 
(ITpedcmaeaeno axademukom A. ®. Hope 17 I 1957) 


: TenJ10npoBoHocTb ceyleHa Kak aMOp(pHOH, Tak MH KpHcTaMYecKOH MOAUdH- 
alu ucceqopana pxAyom apropos. A. B. Hope u A. D. Mode qua Tens0- 
POBOAHOCTH amMopduoro cejeHa NoOmyyNH sHaueHHe 4-104 Kan/cM-ceK-rpaj., 
(it MenKoKpucrasamyeckoro cenena 2,6- 1073 Kaui/cM-cek-rpagq (*, 2). To 
PyruM jlanHHbim (*) TenwoMpoBO_HOCTb ceseHa uMeeT 3HaveHuA: mpu 28° 
),000566 +0,00001) Kan/cm-cex-rpag., mpu 46° (0,000525 + 0,000003) 
ayi/CM-ceK -rpag. 

BuJHAHMe pasJIHUHbIX TpHMecelt Ha TeMJIOMPOBOAHOCTh CeyleHa He H3yyeHo. 
IpumMecb Hoa CHIbHO BINAeT Ha 3/IEKTPHYeCKHe CBOLICTBAa CeeHa, YBCIMUHBAA 
PO 2JICEKTPONPOBOHOCTh B COTHH H THICAYH Pa3, MOXKHO OXRKUMaTb, UTO OHA OKa- 
bIBAeCT BJIMAHHE WH Ha TeMJIOMPOBOAHOCTh ceeHa. 

Js ucceqOBaHHA BIIMAHHA MpHMecu Hoja Ha TeMsMOMpPOBOAHOCTL ceseHa 
bl HSPOTOBHJIH CMeCH UX, coseprxauHe 0,069; 0,103, 0,243; 0,534; 0,777; 0,923; 
207; 1,385% J. KonmuecTBo npumMecu Hoja onpeseiAJOCb KOJOPHMeTPHYeCKUM 
€TOJOM TIpH MOMOMWM caMopeructpHpyrollero cneKTpodotometpa C®-2M. TIpu 
ACTHPaHHH 3aKPHCTaIH30BaHHOH cMecH B OeH30ue HON NOJHOCTbIO BbIJe- 
ACTCA WU OKpallMBaeT pacTBop. CpaRHHBaa NOJyYeHHbIN OKPalleHHbI pac- 
BOp CO CTaHJapTHbIMH pacTBOopaMH fiofa B OeH30ue, oNpeseaeM NO Ux 
MITHYCCKHM IIJIOTHOCTAHM KOJIMYECTBO TIpHMecH Hoja B cevlene. 113 cmeceli Onin 
3POTOBVJIEHb! OOpasiibl WUMHIPHyecKOH CPopMbI C AMaMeTpOM OCHOBaHUA 20 MM 

BbICOTOH 5 = 9 MM. 

TensIOMpOBOAHOCTh TOMYYCHHBIX COpasiloB W3MepANacb IPH cCTalMOHapHOM 
KUMe C HOMOILbIO paspaOoranHoro X. VW. Amupxanospim (4,5) npHOopa c 
XPAHHBIM KOJIbILOM, HMeIOHLerO YYBCTBHTEJIbHbIN TMOJIYIPOBOAHUKOBbIH TepMo- 
iemeuT. [IpHBeseHHbIe HUKe JaHHBIe O TeMOMPOBOAHOCTH AMOp@HbIX MW KPHCTaJ- 
AMCCKUX OOPaSIOB OTHOCATCH kK Temmepatype 20+-27°. 

Ha puc. | mpeqcraBJieHbl pesyIbTaTbl USMepeHUA TEMJOMPOBOAHOCTH amop(p- 
PO ceyleHa, COJepxKalllero pasIMUHble KOIMYECTBA IpPHMecH Hosa. 

Kpucranusaiuio oOpasion mpovsBeiu mpH Temmepatype 214°. Ha puc. 2 
Ha 3ABUCHMOCTD TEIMJIOMPOBOAHOCTH KPHCTaJIMYeCKOrO CejleHa OT KOJIHYeCTBAa 
yuMecH Hosa. 

Vis puc. | uv 2 BpireKaeT, YTO 3ABHCHMOCTD TeIIONPOBOMHOCTH Kak aMopduoro, 
K H KpHCTasMuecKoro ceseHa OT COfepr%KaHHA MPHMecH Hoja HOCHT OfMHa- 
BLIt XapaKkTep. Pa3iM4yHe B 3HaYeHHAX TEMMOMPOBOAHOCTH CeeHa, NOyueH- 
IX Pa3HbIMH aBTOpaMH, MO-BHAMMOMY, CBH3aHO C TeM, YTO JIA CBOMX MCcIe- 
BaHHil OHH MOsb3OBaIHCb CeJICHOM pa3/IMYHOH CTeMeHH UYHCTOTHI (MbI MOJIb- 
Baslicb celeHomM uucToTE 99,994% ). 

Kak H3BeCTHO, H€KOTOpble 3AKOHOMEPHOCTH, CBASAHHbIe C MEXAHH3MOM TEIIIO- 
OBOMHOCTH MOMYMPOBOAHHKOB, MOXKHO OObACHHTb BBeWeCHHeM THNOTeSbI pac- 
OCTpaHeHHA WM paccexHHA (POHOHOB. 

B amop(Ho ceeHe emu aTOMOB pacmouoxKeHbl GecropAOUNO. IIpu ero Kpu- 
aIM8aluH OOpasylorcA YyiopsAO“eHHbIe MMKPOKPHCTaMIMGeCKHe o6sacTu, 
O BefeT K YMeHDIICHHIO KOHUeCHTpallHH Je@eKTOB, ABNAIOUIXCA WeHTpaMu 
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pacces Hua, OSTOMY yBeMIMBaeTCA JuIMHa CBOOOAHOTO mpodera (pOHOHOB, YMer 
wlaeTCA YacToTa paccedHUA POHOHOB M CTeNeHb aHrapMOHMYHOCTH Kou1e0aHH 
CyleqoBaTeIbHO, Tp KpHcTasIMsallMH TeMJIONPOBOAHOCTh ceyleHa pacTer. 
Vintepecho OTMeTHTb, UTO TeMO€MKOCTh KPHCTaJNMYeCKOrO CeJleHa MCHBIL 
uem amopduoro. IIpouspeqeHHble HaMM HM3MepeHHA NOKasasu, YTO Tere 
KOCTb KaK aMOpHBIX, TAK M KPHcTaJMYeCKHX OOpasoB celeHa He 3aBHC 


kan Aan 
tm -Cek-2pade cm-Cek- epaa 
J} » 6 
28 6 ° 
ae % 60 
4 0 . 
a2 52 
04 : tse 16% Of ' er (2 a 
Puce. f Puc. 2 


‘OT KONMYeCTBa Hosa B paccMaTpuBaeMol OOaCTH KOHIeHTpaluH mpHMmec 
Jina amop®uprx o6pa3ijoB TelmOeMKOCTb paBHa B cpegHem 0,118 Kau/r-rpa) 
a JIA KpucTamiuMueckux oOpa3noB 0,0701 Kaa/r-rpag. 

IIpumecu Hoya, 10-BHMMoMy, BeyT K BO3paCTaHHIO KOHILEHTpalluu WeHTp 
(pacceAHHA CPOHOHOB HM co3falOT MecTa TeNJIOBOrO COMpoTMBMeHHA. C ell 
HMeM KOJIMUECTBA IIPHMeCHbIX ATOMOB pacTeT 4YHCIIO MecT HapyuIeHHA MW pacc 
‘BalOlUX WeCHTPOB, MOSTOMY TEIMJOMpOBOAHOCTh cesIeHa YMeHbIUaeTCA HW OCT 
raeT MuHuMyna. IIpu ene 6ombIIeM YBEHUeHHH IpHMecelt aTOMbI Hoa HayHHa 
pacnolaraTbcA B MeCTaX HapylIeHHH HM UCKayKeHHH, u HacTynaer necOuGaa 
-ATOMOB Hoa B MOJIeKyJIbI. STO BeeT K OCMaOMeHHIO pacceAdHHA CMOHOHOB 
YMeCHbUICHHIO CTENCHH AHTapMOHHYHOCTH KOWeOaHHH, T. €. K pOoCcTy TelMONpoBd 
MOCTH celeHa. 


‘MuctuTyT u3HKH MH MaTeMaTHKH Ilocrynuso | 
Axkafemuu HayK Asep6CCP 24 XI 1956 | 


HWUTHUPOBAHHAA JIMTEPATYPA 


1A.B.UYoode, A. o. Nod de, KT®, 22, w. 12 (1952). 2 A. ©. Hod ge, Mo, 
‘POBOAHUKH B CoBpemMeHHOH dusuKe, M3q. AH CCCP, 1954. § A.B. Kyptrenep,E. K.M 
Ibmes, KT®, 18, ps. 11—12 (1943). 4X. HW. AmMupxanos, Usp. AH Asep6cd 
‘B. 1, No 4 (1946). ®° X.W. Amupxauos, Mss. AH Asep6CCP, Ne 4 (1949). 
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Toxuann Akagemun nayx CCCP 
1957. Tom 144, Ne 5 


TEXHHYECKAA ®H3HKA 
ae eons desl Sea LA eee tae 


B. Il. MABJIOB u ©. B. BHHOrPAJOB 


HOBbIE METOJIbI H PE3YJIBTATbI HCCJIEJOBAHHA 
NJIACTHYUHBIX JIMCMEPCHbIX CHCTEM 


(IIpedcmasaexo axademukom A. B. Tonauesoim 15 I 1957) 


_B pesymbTaTe panee BBITOJHeEHHBIX paOor (78) OblmH BbIACHeHbI OCHOBHbIe 
COOCHHOCTH YNPYFO-MpOYHOCTHBIX CBOMCTB TWaCTHYHBIX JUCMepCHbIX CHCTeM 
Willa CMa30K, 3aCTbIBINMX MaCeJI, KOHICHTPHPOBAHHBIX NacT Twn u T. A. pr 
CCJleqOBaHHH STHX CHCTeM M10 MeTOJY HelpepbIBHO BOspacTalomlAx HarpysoK (!) 
lOmyuaioTcH KPUBble 3aBHCHMOCTH HalpsAxKeHuH CyBura t OT AetbopmMaunit x, 
OTOpble BO MHOPHX CJly¥aiX HMCIOT Pe3KO BbIparKeHHbIH MaKCHMyM. CoorTseT- 
TBylollee €My HaMBbICIwee 3HaYeHHe t XapaKTepH3yeT (7) npegen cABHrOBOlt 
[POYHOCTH Ttyy- Bbio ycTaHOBJeHO, YTO IPH JaHHOM cocTaBe u cHocoGe mpuro-~ 
OBJICHHA CHCTeMbI Ha (POPMY KPHBbIX 7(7~) H Ha 3HAYeHHE BEIMUHHI tay OCHOB~ 
(Oe BJIHAHHE OKAa3bIBAaIOT BA3KOCTb JHCHepCHOHHOH cpebl HW pewakcallMonHasr 
MOCOOHOCTb CTPpyKTYPHOLO KapKaca. C MoOBbIeHHeM BASKOCTH JUCMepCHOHHolt 
pebl MAKCHMYMBI Ha KPHBbIX (7) CMelalOTC B CTOPOHY BbICOKHX 3HaveHHH 7, 
bIMOMAKUBAIOTCA WH HCYe3aIOT, KPHBble 7(_~) CTAHOBATCA MOHOTOHHDIMH. B 3TUX 
CAIOBHAX JOCTATOYHO Pe3KO BbIPaKeHHbIe MAKCHMYMbI Ha KPHBbIX t{y) YacTO 
aeTCH MOMYYATh TOMbKO MPH HH3KHX HI OYV€Hb HA3KHX CKOPOCTAX JectbopMa- 
uu. BeneyicTBHe MasIOH CKIOHHOCTH CTpyKTypHOrO KapKaca pacCMaTpHBaeMBbIX 
HCTeM K pewlakcallMH H3MeHeHHe CKOpOcTH HX JecbopMupoBaHHuA D B HECKObKO. 
BICAY pa3 H3MeHAeT Thy BCero B 2—3 pa3a (IPH HH3KHX BA3SKOCTAX Aucrep- 
MOHHBIX cpe/). 

OO6pbIyHO OMpeyetAeMble 3HAYCHHA Ttyy BKJIOUAIOT HE TOJIbKO COMPOTHBJe- 
MA paspylleHuIo CTPYKTYpHOTO KapkKaca, HO H COMNYTCTBYyIOlee STOMY TIpo- 
leCCy BA3KOe COMPOTHBJIeHHe OTHOCHTeJbHOrO TepeMelleHHA 9JICEMCHTOB. 
TpyKTypHoro Kapkaca. IIpu ocTaTouHO CHJIbHOM CHM2KeHHH CKOpOcTelt 
eOpMallHit JOJMKHbI ObITh JOCTHTHYTbI 3HAYCHHA ty, KOTOPbIe COBEPIIeHHG. 
le OyyT OT HHX 3aBHCeTb. OTO COOTBeETCTBYeT ONpefeJIeHHIO MpouHocTH 
TPYKTYpHOrO KapKaca BHe BJIMAHHA wWpowecca TeyeHua. ByjemM Ha3biBaTh. 
aXOJJMMOe TaKHM OOpa30M TpefesbHoe 3HaYeHHe Thy MpeAeJIOM TeKy¥ecTH 
mu JIA paccMaTpHBaeMbIX CHCTEM Try = (Tnu)p+09- OTbICKaHME try OTKPbIBAaeT 
O3MOXKHOCTh OlpeseseHuA Toro, O KaKOl Mepe OGObIMHO HaXOJMMBIe 3HayeHH 
ny 3ABHCATb OT BH3KOrO TeYeHHA paspyllaemoro KapkKaCa MW Kak BJINAeT 
emlepatypa Ha Try, T. €. Ha CBA3b MexKY YacTHWaMM [McMepcHon asnt, 
OpasylolluMU CTpyKTypHbI KapKac. Pewenne 3aqayH OMpeeveHuA Ty», 
peOyeT onpeyeneHHA ty IPH OYeHb HU3KHX CKOPOCTAX qepopmauul, T. e. 
; OUCHb WHpOKOM J{ManasoHe HX H3MeHeHuH. IlomyTHO c1efoBaO U3yY4HTb 
JIMAHMe XKECTKOCTH HarpyKalowlero ycTpolcTBa Ha Mpeyesbl MpOuHOcTK 
(MACTHUHBIX JucnepcHbIx cucTeM. J|ia H3ydeHHA MeXaHH3Ma TeyeHHA CTpyk~ 
YPHPOBaHHBIX J[MCMePCHBIX CHCTEM OOJIbINOH MHTepec IpecraBsseT opefese- 
me UX MOMyseH CBura Ip HaJIMYHH yCTaHOBUBIUerocA H HeyCTAaHOBUBINErOcA 
iorokos. IlnacTuuHpIe J{MCMepcHbie CHCTeMbI BCJIe,CTBHe XpyMKOCTH HX 
TpYKTypHoro KapKaca faloT HeOosbuiMe jeopMaluu, 4TO saTpyANAeT 
isygeHve yY HUX peaKCallMOHHBIX IpOmeccos. Bayly OTCYTCTBHA OyOsIMKO-~ 
aHHbIX J|aHHbIX MO 9TOMY BOINpoOcy 3HauyHTe/IbHbIM HHTepec NpescTaBMsaa 
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paspaOoTKa MeTola H3yYeHUA pesaKcalluH y paccMaTpHBaeMbIx cma6o pesak 
ee eames cxeMa pOTalHOHHOrO 93JIaCTOBMCKOSUMeTpa, cHaOxeH 
HOrO >KeCTKUM J{wHaMoMeTpoM (OObIMHO €fO MOXHO CYHTATb adcouNoTH 
KECTKUM) HM MpeqHasHayeHHoro (Jit pellleHHA NepedHCNeHHEIX BBIC sa nay 
Mpegcrapnena Ha pwc. 1, Vcnbiryempid MaTepHas SalloJIHaeT ay MOK] 
cepqeuHukoM / WM Hapy2KHbIM WHJIMHApOM 2 9NaCTOBHCKOSHMeTpa. Saba 
MocTH oT paguyca R M WIMpHHbI 3a30pa MOFyT ObITb peaJIM30BaHbI pasJYHbl 
CTeMeHH OHOPOMHOCTH HalipsAxKeHHOrO COCTOAHMA. K HapyxXHOMy IHJIMH]p! 
2 mpuKpelvieH pbluar 3, CBASAHHbIM B TOUKE A c *eCTKHM JMHAMOMETpPOM - 


Puc. 1. [JpwnunnnaibHad cxXema 3/laCTOBHCKO3MMeTpa C 2KEe- 

CTKHM JMHAMOMeTPOM HM YCTpOMCTPaAMH JIA H3yYeCHHA peJlaK- 

CalHOHHBIX MPOleccoOB HM ONnpefeNeHHA MOJeseH CABura Nac- 
THUHbIX CHCTeEM IPH HX MefIeHHOM fepopmMupoBaHuHn 


WH CO CHelMasbHbIM pbl¥axKHO-ONTHYeCKHM ycTpolicTBom 5. JlmHeHHbIe celle: 
HHA wWnunHApa 2B TouKe BH oka3biBaloTcA yBeNHyeHHbIMH B 20—40 pas 
C- Tomonibio ycrpolicrpa 5 OHM yBemHuMBaloTcA elle HpHMepHo B 3000 pa 
HW (buKcupyloTca cboroperucTpupyrouleH KaMepoh 6. PKecTKHH JMHamMOMeT 
ipeyctaBiseT co6ol CMeHHbIe yipyrue Oao4KH, padoTatoulMe Ha Marno, 
Kaxklad H3 KOTOPbIX paccuHTaHa Ha OMNpejevieHHbIM ualasoH M3MepseMbI 
yeu. JImHeiHaa AepopMalHA STHX YMPyrHX dJIEMEHTOB, COOTBETCTBYIOMLAa 
BCeMy jJ{Mama30Hy H3MepAeMbIX YCHJIHMH, COCTaBJIAeT HECKOJIbHO JeCATKO 
MHKpOH. PaccmarpuBaemblli MpvOop C KOaKCHaJIbHbIMH IHJIMHApaMH MOxel 
ObITb HCHOJIb3OBaH TaKkKe KaK POTAILMOHHbIM BHCKO3HMeTp. B 9TOM cmy4ae 
cepfeuHuky / 3aflaloTCA pasyIM4HbIe MOCTOAHHbIe CKOpocTH Bpaulenua. [pr 
MIHOBCHHOMH OCTaHOBKe CepfeUHHKa C MOMOLMLbIO TOpMOsHOrO ycTpoiicTBa 7, 
YUHTbIBAaA IIpMMCHeHHe >KeCTKOrO HHAaMOMeTpa, TIO MaJIbIM MepeMellleHuAM 
pbluara 3 MOXKHO OMpefeMATh MpoTeKanwe Mpowecca pesaKcaluH B MaTepH- 
aie. OcTaHoBka cepeuHHKa MOXKeT ObITb OCYIIeECTBIeHa KaK MIpu ycraHo- 
BHBUI€MCH efO BpallleHHH, TaK HM B Mpolecce HeNpepbIBHOTO TOBbIMIeHHA 
HallpxxKeHHH CABura (B ONbITaX ONpPeeeHHA tyy H try HT. J). | 

Jlepad cTopoHa cxeMbI Ha puc. | moKasbiBaeT Ty ¥aCTb YCTaHOBKH, 
KOTOPad Jlae€T BOSMOXKHOCTh ONPeeATh MOyIH CBHra HCNbITyeMoro maTe- 
pHajlia Kak B CTaTHKe, Tak HM B YCJIOBHAX TeYeHHA. OTO JocTuraerca 
OBICTPbIM JONOMHHTEIbHBIM HarpyxeHvem o6pasua. IIpyxunoli 8 saqaerer 
ollpefeneHHoe ycHsIMe Ha WapHHpHO SakpeneHHbIM pbryar 9, KOTOpHIM mO- 
cpeycTBoM rHOKol Tarn 1/1 yyepxvBaeTca B KpaiiHeM HYKHEM TOO XKeHHE 
3ATOPMOXKeHHBIM pbuarom JO. Bpicrpbim BpatleHweM pbluara 9 BoKpyr ero 
IapHupa, pbluar 3 HarpyxaeTca (pasrpy2KaeTca) B TouKe B HneoOxoqumont 
CHOH 3a COTbIE JONM CeKyHAbI. Ora cuna pH BKMOYeHHOM TOpMose 7 
OMHOBPCMEHHO BbISbIBAeT ePopMalluio WMHaMoMeTpa 4 M_ UCcTbITyemoro 
Teula. 


_ Uenrpanpuoli uactpio onucpipaemofl ycraHoBKH cay2KUT poraltMonnniit 
IpHoop, NoKasaHHbii B MpaBok yactu puc. 2. 3yecb Kopnyc / wu cepyeuHHK 
2, Bpalllaiouviicd Ha MpellM3HOHHBIX NOMMMTHMKAX, OOpasyIoT KOHIeHTpH- 
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‘CKHH 3a30p, KOTOPbIli. SallOWHAeTCA UCHbITyeMBIM BellecrBom. B onncni- 
{€MOM BapHaHTe JWIHHa, BHYTpeHHMM JuameTp paGouel yagru KOpnyca J H 
JMIHHA PaWaJIbHOrO 3a30pa PaBHbl, COOTBETCTBeEHHO: 50; 8,50; 0,85 mm. 
AKPOIWePOXOBAaTOCTh paOounNX MOBepXHOCTeH BUCKOSHMeTpa OGecrIeuNBaeTCA 
HeECeHHEM pHPeHHt BAO OOpasylomel UMM pHuecKol NoBepxHocrH 
PACHHHKAa HU UCHOMbSOBAHHeEM TepPOpHpoBanHOH TOHKOCTeHHOM BTYKH, 
TaBJIAe€MOH BHYTpb Kopnyca. Mecnegyemoli cucremoli 3anouHator monocrTb 
OTKyqa ee NOfaloT B YkKasaHHbI 3a30p Mp NOMOLLH MMHMaTIOpHoro 
HTOBOrO Mpecca HopimeHbKoM 4, CBA3aHHBIM Cc raiikoit 5, KoTOpas mpu 
OM HaBMHYMBaeTcCA Ha Kopllyc Mpecca. O sanonHeHHH 3a30pa cyAAT 0 
AXOe MAaTepHasla B NOJOCTb 6, AIX MpOcMoTpa KoTOpOli UMeIOTCA 3aKpbI- 
|eMbIe BHHTAMH OTBepcTHA 7. 

B wsepoi wacTH pHc. 2,moKa3saHO, 4TO porTallHOHHbIlt ipHoop A yepe3 

4OrocTyMeHuaThi pesyKTop 5 csBsa3san c CHHXPOHHBIM 9JIeKTpoMOoTOpoMm B. 
<OPOCTb BpallleHHA M CepyeyHHKa MOxeT H3MeHATECA B 10! pas. Markue 
iHamoMeTpbl J’ mpegcraBasioT coOoH ynpyrue uutTu. Ux BePpXHHH KOHEL 
€CTKO 3aKpellJisieTCA B UITaTHBe, HHXKHHI KOHEell 3aj[e/IbIBAeTCA B ILWKUB, 
MeIOULMH WKasly HW Bpawta- 
MIMHCA Ha IpelHSHOHHbIX 
apukonosmMnnnkax. Mo- 
2HTbI Ha WKHB H TOPCHOH 
spealoTca C KOpmyca 3Na- 
*OBHCKO3HMeTpa Ip MoMo- 
HM MSATKOM HUTH,KOTOpAad 3a- 
pellIsAeTCA B BepXHel YacTH 
opliyca potalluouHoro mpu- 
opa. PKeCTKOCTB HCHOJIb- 
SBABLUHXCA J[HHaMOMeTPOB 
ana OamoueK HM HHTeH B 
SIEM H3MeHANHCh B_ 108 
a3. AnntlapaTypa mpurogua 
Ns paOOTb! B OOsacTH TeM- 
epatyp or — 60 yo + 100° 
pH HallpaxKeHHAX cABura 
rT 0,2 no 500 T/cm? c Be- 
(eCTBaAMH, HMCIONIMMH BaA3- 
OCTb BbIwe | Tyas3a. 

B yaHHoH padote omn- 
IBAIOTCA pesyJIbTaTbl OMl- 
SeCHHA Thy HW try TWia- 
THUHbIX CMa30K — KHpo- 
oro cOHAOa HW CMa3kKH 
OM-54. Conujon npegcta- 
MA CO6OM MpOsyKT, ONH- 
1HHBIM paHee (*). Pesysb- Puc. 2. Snacrosuckosumetp c Markum (TOpcHOoHHEIM) | 
{THI OMbITOB J[aHbI Ha pu. 3, AHHaMOMeTpOM 
3 KOTOpOTO BHHO, 4TO 
DH SHAUHTeIbBHOM CHW KEHHH /2 BEMUMHA thy CTAHOBUTCA He 3aBHCaIel oT n.'ITO 
OTBETCTBYET JIOCTH2KEHHIO Try, TAK KaK CONPOTHBJeHHe JepopMUpoOBaHHto TMepe- 
aeT 3ABUCETb OT CKOPOCTH JePopMalluH, T. €. OT BASKOTO COMpOTHBJeHHA. 3aBH- 
{MOCTb Tyy OT 71 OIpeyemAeTCA, Ipexkye Bcero, TeMMepaTypOH—BA3KOCTbIO AHC- 
PCHOHHOH CpesbI (pH JaHHOM 3aryCcTuTede H pu NOCTOAHHON ero sarymlaloulet 
joco6HocTu). TemnepaTypaM, Ip KOTOpbIX BeJIMYHHa BASKOCTH JUCTIepCHoH- 
i Cpefbl HEBEIMKAa, COOTBETCTBY€T He3HayHTebHad SaBMCHMOCTb tha OT 7. 
OSTOMY Thy MOXKHO CUMTATD KOHCTaHTOM, xapakTepH3yiollel peosloruyeckHe 
olicTBa MaTepHasa. OTHOMWeHHe t;y pH [ByxX TemiepaTypax JIA CMa30K 
BEPIUeHHO pasJIHYHOH MpHpOAbl — BeIMYMHA MOCTOAHHaH, YTO COOTBETCT- 
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BY€T OMHAKOBOMy BJIMAHHIO TeMIepaTypbl Ha NPOYHOCTh MX CTPyKTYPHOP 
Kapkaca H FOBOPpHT 0 TOM, 4TO KaK B CJly4ae MbIJIbHBIX, TAK H yIJlCBOOPO, 
HbIX TiceByoresel culibl, BbISbIBaIOUMe OOpasoBaHve CTPyKTYPHOrO KapkKacal 
MMCIOT OMMHaKOBYyIO MpHposy. PKecTKOCTh AHHAMOMETPOB, H3MeHABIUAACA | 
paccMaTpHBaemblx onpitax B 1,2-10° pas (yeMy B HEKOTOPBIX pata 
ipufaerca oco6oe 3Hayenue (4)), cama mo ceOe B Cilyyae MaCTHHBbIX Cla 
peslaKCHPYIOMLHX CHCTEM Ha try HW Ty 3AMCTHO HE CKa3bIBaeTCA. IIpu jocra 
TOUHO HH3KUX / B YCJIOBHAX ONpefeJeHHA Try WH Ty HCKJUIOUMTCIbHO CHJIbH 


ie 
ft 
AL 

Hi 


Puc. 3. SapucumocTb Mpeszema mpounocTu cosmngona(A) uv cma3Ku 

TOUM-54 (6) or ckopocru Bpamenua (06/MuH) cepweyHHKa 9acTo- 

BHCKO3HMeTpa; @ = pudieHbid cepReuvHHK, %KecTKHH AuHaMomeTp c 

mMonyaem C = 2,1-105, 6 — To x*xe, NOMMPOBAHHbI cepeyHUK; 6B— 

puduenpiii cepneynnK, C=9-10* (copnagaet c 2); e— To xe, C= 

= 1,8-108; 0 — pudnenpili cepheunuk, MArKHH uHaMomerp, C = 
= 15 T-cm-paq-; e — TO %e, NONHpOBaHHbIA cepeuHuK 


; 


FTWY QQHR 


o+1O0 x be 


60 


Cnr : 
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TIPOABJIACTCA MpHCTeHHbIH sdcpeKT, axe Ha TeX CHCTeEMaX, Ha KOTOPHIX BH 
CKOSHMETPHUeCKH IPH He CJIMIUKOM MaJIbIX CKOpocTax JledbopmMalluit on Ht 
o6Hapy2KHBaeTcaA. B MpOTHBOMOJOKHOCTh paHee ONYG6JMKOBaHHBIM HCCeOBa 
HusAM (1%), H3 JaHHOH paOOTbI BbITeKAeT, 4YTO 3HAYCHHA Thy, OMpeyesmempl 
B OUCHb WWHPOKOM f{Mallas30He H3MeHeHHA Nn, TO BeJIMUMHE MaKCHMyMa Hi 
KPHBbIX 7(7) He HaXOAATCA B MpOCTOH 3aBHCHMOCTH OT CKOpOCTH Jepopmannit 


Mucrutyr Hera Tlocrynusto 
Axkajemuu Hayk CCCP 9 I 1957 


UWMTMPOBAHHAS JIMTEPATYPA 


1T. B. Buuorpagos, K. WU. Kaumos, JAH, 57, 911; 58, 1677 (1947); 71, 30 
(1950); DKT®, 18, 355 (1948); Kon. xypu., 15, 371 (1953). 2 T.B. Buuorpagoet 
M.M.T posges, TAH, 86, 341 (1952). §° 1. B Buuorpagos, BI. eoeaem 
B.A. Ilpotoxzb a KOH OB, Koa. xypH., 18, 633 (1956). 4 H.B. Hxau 108, Kons 
2*KypH., 17, 68 (1955). 
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Jlornagn Akanxemun Hayk CCCP 
) 1957. Tom 114, Ne 5 


| TEXHHYECKAA ®H3HKA 


r. B. CMMBAK, A. H. KPOXHHA, T. B. ABOPCKAS u FO. A. JYPACOBA 


TPABJIEHHE JM3JIEKTPHKOB HOHHOM BOMBAPJMPOBKON 
(ITpedcmaseaexo axademuxom A. B. Il y6nuxoseu 24 I 1957) 


B anno paOoTe noKa3saHo, 4YTO pH SOomMOapyzMpoBKe MOoBepXHocTH Ju- 
[CKTpuKa Ta3sOBbIMH HOHAMH BO3MOXHO CbOpMHpoOBaHHe TeoMeTpuyecKH-pa- 
IIbHBIX (PUrYP TpaBJeHUA, OTPaxKalouluX KPHCTaMVIMYeCKy!O CTPyKTypy OObeK- 
|. BomOapquposka MosO%KUTeIbHBIMH HOHAMH Beach B paspsjle HH3KOroO 
iBleHua. Msygaanocb Bo3jelcTBHe HOHOB HeOHa Kak Ha KDPUCTasIMueCKue, 
IK HM Ha aMOpHble JHIIeEKTPHKH. 

B mpequrecrsyiomle padote (") 6blI0 NoKa3aHo, YTO HOHHaA OomOapAupoBKa 
KOJI BbIABJIAeCT HX KPeMHe3eMHbIM CKeuleT. M3BecTHO TakxKe, 4TO (burypbI 
JABJICHHA KPHCTAaJIJIMYeCKUX JMZICEKTPHKOB OObIYHO NOJydalwoTCA XHMHYeCKHM 
ytem (*). [IpHuem XHMuYeCKOe TpaBJeHHe NOBepXHOCTH KBaplla, COOTBETCTBYIO- 
eH pasJIHYHbIM KPHCTasMorpapuyecKHM HalipaBJIeHHAM, BbI3bIBaeT MOABUJe- 
fe pasJIMUHbIX (uryp TpaBseHun (°). 

Bolo, O(HaKO, HHTe€peCHO BbIACHHTb, KaKOBO BO3JelicTBHe HOHHOH 6omOap- 
APOBKH Ha JH9JIEKTPHKH, KOTOPble OOJIaaloT YeETKO BbIPAaxKeHHOH KpPHCTaIH- 
ScKOH CTpyKTypoH. JIA MeTam0B, NOABeprHyTbIX HOHHOM OomMOapupoBKe, 
aHee ObII H3yYeH MeXaHH3M (OPMHPOBaHHA pewbeta Ha MOHOKPHcTasMYe- 
<OH WH MOMHMKPHCTaIMMYeCKOH MOBePpXHOCTH HW YCTaHOBJeHa CBH3b MEXK]Y ITUM 
aIbePOM H KPHCTasmMYecKOH cTpyKTypoH (*). 

OKCHEPHMeHTHI IIPOH3BOHIHCh B JBYXIICKTPOAHOH TpyOKe Tyleloujero pa3- 
Ala Ha TULATeIbHO OTMOJIMPOBaHHbIX OOpaslaxX, HaXOJHBLIHXCA B XOpoOlueM 
OHTakTe C Me€TAJJIMYeCKHM KaTOJOM TpyOKH. 

B 9kciepwmMenTax co cTeKkjamu (1) 9JIeKTpHYeCKHH HM TeMJOBOH KOHTaKT 
HIJIEKTpHKa C KaTOJOM OCYINeCTBIAICA Oarofqapsx TOMY, YTO Ha TOBepXHOCTb 
Teka HaklabiBatHCcb TOHKWe HUKeJIeBble NOOCKH TomMHHOH O,1—0,2 mm 
¢ paccTosHuem | MM jipyr oT Apyra. OHaKO pH 3STOM IIPOM3BOAMTCH TakxKe 
HTCHCHBHOe paCHbleHve MeTaJIa, MOKPbIBalOWlerO TOHKOM MIeHKOM AU3JIeKT- 
AK. OTY WeHKY HY2KHO ObIIO TEM HJIM HHbIM CMOCOOOM yaATb ( B YacTHOCTH 
AMHUCCKHM IlyTeM, 4TO JameKO He BCerya JOMYCTHMO). 

B qannott pa6ote ucnoOmb30BaJICA KATO Apyrod KOHCTpyKUMH, Ip MpMene- 
AM KOTOPOrO He MpOHCXOAMMO 3arpxASHeHHA MOBePXHOCTH MIMeEKTPHKa IeH- 
oli MeTauia. IIpu paspa6oTke KOHCTPyKUHH KaTOJa MbI BOCHOJb30BaIHCb TEM 
SCTOATEJIBCTBOM, UYTO KaTOMHOE paciblIeHHe MpOMOPUHOHAJIbHO MJIOTHOCTH 
oHHOrO TOKAa (5) Hw OCaxKeHHe MICHKH MeTaJla MeHbIle B TeX MeCTAX, Fe MJIOT- 
OCTh TOKa OOVIBILe. 

Tlostomy, ecaH Cco34aTb Ha WOBePpXHOCTH J{M9IeEKTPHKa IJIOTHOCTb TOKa 
WIbITYIO, UEM Ha COCeHHX MeCTaX MeTaJJIa, TO JMIIEKTPHK He 3allblJeTCA 
eTasIJIOM. TaKoe IIpeHMYIIeCTBeHHOe PaCIblICHHe AUIIeKTpHKa 0 CpaBHeHHlo 
MeTaJIJIOM MOXKHO OCYIECTBUTH, CCIM CO3LaTb NepHosMyeckul XO NoTeHUMasa 
4K, UTOOb] yUaCTKAaM PacliblIAeMOrO AM9EKTPHKa COOTBETCTBOBAIH Baul 
a MOTeHIMasIbHOH KPHBOH. 

CcbopmupopaHHble TaKUM OOPa3OM «KMUKPOJIMH3bI> MOBbINMAIOT JIOKaJIbHYIO 
JOTHOCTb 9JIEKTPOHHOFO MH HOHHOFO TOKAa Ha COOTBETCTBYIONLUX MeCTAX AMIMEKT- 


uka (‘). 
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Takum 06pa30M H3MeHeHHe MeTOAMKM HOHHOFO TpaBseHHA NOSBONIO JIM 
BHAMPOBaTb OceaHYe paciibWIeHHOrO MeTama Ha MOBEPXHOCTh AMSJeKTPUK 
W YCKOPHTb Mpouecc HOHHOTO TpaBseHHA. B KayecTBe KPUCTAMMMYeCKUX J 
QJIEKTPHKOB ObLIM MCHONb30BaHbI: KBapl, MCMaHACKMM WNaT, KaMeHHaA CONE 
cerHeToBad cob. Hapagy c 3THM OblIO MpoBeAeHO HOHHOe TpaBeHHe AHTAap 
WU WIeKCHriaca—aMOp(HbIX AHIICKTPUKOB, JIA KOTOPbIX TPYAHO pe ANOJOXKUT| 
HasMune Takoro «ckKesleTa», Kak y CTeKwa. 

Vonnoe TpaBseHve pasHbIX AHIICKTPHKOB BeJIOCb IPH pasJIMUHbIX Pe 
Max paspsijla, TaK Kak JIA CO3aHHA CUryp TpaBsIeHHA HeOOXOMMBI OMpejlesen 
Had MWIOTHOCTh-TOKa HM BeIMYHHa HaNpAxReHud, yCKOpsAIouero HOHbI. OcobenH| 
TULATebHO MpHXOAMOCb NOAOMPaTh pe%KHM HOHHOFO TPaBJeHHA JIA AHTAp! 
HW MvleKcuriaca, NOBepXHOCTH KOTOPBIX IIpH BO3eHCTBHU HOHAMH JI€TKO MlaBA 
ca. HanOonee ONTHMAIbHbIM JIA HOHHOFO TpaBJIeHHA weKcHryiaca H AHTap 
okasaica pexkum: J =2—2,5 ma/cm?, V = 1,5 kB wu ¢t = 2—3 uaca. [Ipu 970 
MOBepXHOCTH AHTaps HM IWieKcurmaca ObWIM paBHOMepHO paspylleHbl U PUurypy 
pa3p yHIeHHA He XapakTepH30BaJIMCb KAKOM-1M00 NpeHMylleCTBEHHOH reOMeTpHe 
JA MOHHOrO TpaBeHHA KBapla Mbl HCMOMb3OBaH OOpasiibl Z-cpesa; pH 3TO 
urypbl TpaBeHHA NoyyaNHCh B Bue YeETKO BbIPaKeHHbIX TPeYrOJbHUKO 
Jl CpaBHeHHA Mbl HCHOMb30BamH (urypbl XHMMYeECKOrO TpaBeHuA Z-cpes) 
KBapla. 

V3 Bcex HcculeqOBaHHbIX JM9JIEKTPHKOB HaHOosee TPyAHbIM OObEKTOM OKA 
3aICH KBapl: Ha efO MOBEPXHOCTH pH NOMOWH HOHHOM OomOapAupoBKH Om 
roe BpeMA He YaBaJOCb BLIABUTb KPHcTaHyecKyo cCTpykTypy. Iloce HOHHOF? 
TpaBJeHHA Mpu pexkumax: J = 5 ma/cm®, V = 2 xp, ¢t = louac.uJ = 5 ma/cm* 
V = 3—4 xs, t = 12 wac. Ha NoBepxXHOCTAX KBaplla OOHapyKUBaIHCb Up 
NOMOWH ON1MYeCKOrO MUKpOcKONa MUrypbl TpaBsJIeHHA, THNMYHbIe HE AA Kpi 
cTaMuecKoro Tela, a quia cTeka. IIpu ene Oomee CHJIBHbIX PeXKHMAX TPaBJ 
HHA HaGwlOfalach KapTHHa THNMGHAA AVIA CTeKIa B BUe AYEMCTOH CeTKH (pH 
1 a). OObACHHTb 9TOT (AKT MOXKHO TeM, YTO B paspARe MPH WaHHbIX pexkuMa 
KBapl, Ha NOBepXHOCTH NOX BMAHHEM HOHHOM OomOapAupoBKH NepexoJuT 
cTekloo6pa3Hylo MOAMuKauHIO. ITO NOATBep*xaeTcA TEM, YTO NOAOopom p 
X%KMMOB HMOHHOFO TpaBJIeHHA yalOCb NOJYYUMTb Apyrve urypbl TpaBsenu 
oTpaxkalollve KpPHCTaMyecKylo CTpyKTypy KBaplia (puc. | 6). 

Ajna maockoctu {100} KamMeHHoH COM XapakTepHbl (purypbl XHMMYeCKOr 
TpaBseHHA B Bue KyOoB. MmennHo Takue cdurypbl (puc. 3 a) TpaBseHua Obl 
NOYYeHbI Ha OOpasuaX KaMeCHHOM COM IPH pexuMe TpaBseHHA HOHamu J = 
= | ma/cm’, V = 2 xp, p= 8-107? mm pt. cr., ¢=8 ac. Ouenb YeTKad KapTH 
Ha HOHHOrO TpaJieHHA HaOsoqaeTCA Ha MOBepXHOCTH WCcaHyAckoro winatTa 
Ona paBHoMepHa Ha OoubWIOH moWlaqu, ApKO BbIpaxkena u XOpould 
OTpaxkaeT KpHCTamIMyeCKy!0 CTpyKTypy OOpasija. MonHoe TpaBsenve no M0! 
CKOCTH pomOoafpa NoyyeHo Wid UcCMaHACKOrO WMaTa NpH pexkuMe HOHHOr¢ 


TpapeHua | = 5 ma/cm’?, V = 2 xp, t = 15 yac. (puc. 3 6, é). | 
J[1A BbIABJICHHA IPH NOMOUM HOHHOM OomOapaAupoBKu duryp TpaBnenus 
CefHeTOBOH COJIM OKa3aJIOCb HEOOXOMMBIM OUCH TM, 2TEJIbHO BbIOPaTb pe2KUM HOH: 
HOFO BOSfeHCTBUA Ha OOpasel. CerHeTOBaa COI ,B COCTaBe KOTOpol uMeeTcs 
YeTLIPe MOJeKYJIbI BOAbI, NOM BOSAeHCTBHeM HOHL: JerKO O6e3BOXKUBAMACH, F 
NOBEPXHOCTb OOpa3slla NOKPbIBaacb MOpowKooOpa3sHbIM HaweToM. OT 9dTorc 
ABNCHNA YaNOCb M30aBMTbCA 3a CUeT HHTCHCHBHOTO OX/JaxKJeHua oOpasua: 
Ha Mukpodotorpapun puc. 2 BUAHbI pery/sApHble PUrypbl MOHHOTO TpaBneHHs 
Ce€rHeTOBOH COJIM, OTparkKalollWe ee KPUCTaIMYeCKyIO CTpyKTypy. 

Htax, MeroqoM HOHHOM OomOapAupoBKN yJaeTCa BLIABUTb (purypbI TpaBAe: 
HUA Ha MOBCPXHOCTH Pa3sMMUHbIX IMIICEKTPHKOB, KOTOPble OTOOpaxkalwoT CUMMer* 
PHIO IIOCKOCTH Cpe3a JaHHOrO KpHCTaa. OTH BOSMOXKHOCTH NOKa3saHbl Hé 
TaKHX AM9MCKTPUKAX, KaK CerHeTOBad COJIb, TeMNepatypa W1aBJIeHuA KOTOpOr 
50—70°, uM KBapll M KasIbUWT c TeMMepaTypaMu MaBMeHUA COOTBeTCTBeEHAC 
1400 u 1350°. Hayo qymaTb, ¥To Cc NOMOMIbIO HOHOB ra30Boro paspxya MoH 
NOJYYHTb (PUuryphl TpaBseHUA MoBepXHOCTeli MH ApPyruxX u3IeKTpHYeCKUX BE 
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CTB. OHAaKO JIA KaxKoro AHSTEKTPHKAa HeEOOXOAUM ONpejeeHHbI pexkuM 
3eHCTBUA MOHAMH. 

| Tak Ke Kak Hi B Culydae MeTasIOB, pexKUM rasoBoro paspag’ pH TpaBleHHH 
SJEKTPHKOB CYIMeECTBCHHO 3aBHCHT OT TeMMepaTypbI WiaBJIeHHA UCCeRyeMblx 
ects. Temmepatypa oOpa3ila, eCTeCTBeHHO, 3aBHCHT elle OT IJIOTHOCTH HOH- 
to Toka. [Ipu OobuiMx MOTHOCTAX TOKa BO3HHKaeT He TpaBieHHe, a saB- 
we oOpasia. 

Momyyenve uryp TpaBnenua Ha AuseKTPHKAaX, MOKeT CYXATb MeTOLOM 
TaHOBJIeHHA CHMMeTPHH pau KpUucTaswa, 3HAYHTeMbHO Govice IIpocTbIM Hi 
HEKOTOPBIX CIyYaAX Oosee HaeKHIM MO CpaBHeHHIO C ApyrHMu MeTo,amu. 
_ ABTOpbI BbIPaxKaloT OnaroqapHocTb akayemuky A. B. Uly6unkopy 3a pag 
HHBIX yKasaHul u V1. C. Kenyyesy 3a KOHCYJIbTaMIo MH MpakTHyecKyto M0- 
b 10 CerHeTOXIeKTpHKaM. 


Mockosexuit rocyfapcrBeHHbiit yHHBepcHuTer Tlocrynuao 
um. M. B. JlomoHocosa 7 I 1957 
4 HWMTHMPOBAHHAA JIMNTEPATYPA 


mot. B. Coupak, A.W Kpoxuna, Jl. B. Jlasapesa, JAH, 1047-579 (1955): 
*.. Baxa4, Pocr xpucrannos, WJI, 1954. 3 A.B. Wly6uuxKos, Kpapu u ero IIpHMe- 
sue, Van. AH CCCP, 1940. 4T.B. Cousax, B. E. lp acoBpa, MW. H. Tpusne- 
epa, E. K. I pasaunHa, M38. AH CCCP, cep. ous., 20, Ne LOK1S56) 2 ASN tL pe 
:1, Ann. d. Phys., 81, 1067 (1926). 
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Aornsaqe Akaygemun nayrx CCCP 
1957. Tom 114, Nb 5 


XHMHfA 


é 


“Uuaen-Koppecnonzent AH CCCP K. A. AHJPHAHOB u A. A. )KJJAHOB 


CHHTE3 MOJIMOPFAHOAJIFOMOCHJIOKCAHOB 


PEAKUHS OBMEHHOrPO PA3JIOKEHHA HATPOBbIX COJIEM 
AJIKWJICHJIAHTPHOJIOB WH XJIOPHCTOFO AJIIOMHHY SA 


B aHTepaType M3BeCTHbI CHOCOObI NOYYeHHA HOMMMepoOB, cosepxKalux B 
HOBHOH Welw HapxAyy Cc aTOMaMH KpeMHHA HW KHCIOpONa TakxKe aTOMbI MeTaJI- 
B (1). Tak, HaNpHMep, OMHMcaHbI CHocoObI NosyyeHUA MomMOpranoasomocu- 
<caHos (*), MOJMOpraHOTHTaHOCHAOKCaHOB HM MOIMOpraHOOOBOCHOKCaHoB (°). 
TM MONMMepbl ObIIH CHHTeSHPOBaHbI peakWWel COBMeCTHOTO FHAposHu3a raso- 
JHBIX HJM aJIKOKCHJIbHbIX IPOH3BOXHbIX COOTBeTCTBYIONIMX MeTaJJIOB H 
IKHJI- HIM apHurasqouocusaHos. 

 B HacTostijem uccieqoBaHHH MbI NOCTaBHUIH Mepeyq coOol 3aqayy u3yauTb 
2aKUHIO B3AHMOJCHCTBHA HATPOBbIX COMeH aKHJICHAaHTpHONOB U XJOpHcToro 
TIOMHHH A. 

Kak H3BeCTHO, HaTPOBble COJIH aJKHJICHaHTPHOJIOB MO CBOHM CBOHCTBaM 
OOOH! COJIAM C1aOblX OPraHHyecKHX KUCOT. CreyeT OKULATH, YTO IPH B3aH- 
OJeHCTBHH STHX COJIeH C XJOPHCTHIM aJIOMHHHeM OyJeT HMCTb MeCTO peakUHA 
SMEHHOTO pa3sJIOKeHHA TIO CXeMe: 


3C,H;Si (OH), ONa + AIClz > [CsH;Si (OH)20], Al + 3NaCl. (A) 


O6pa30BaHHe MOHOpraHoaJoMOCcHIOKcaHoB 10 peakunu (A) OyJeT BO MHO- 
IM OMpPeeNATBCA YCJIOBHAMH poBeyeHua mpouecca. Ecmu B peaKWHOHHO! 
ele TIPHCYTCTBYeT B 3HAYHTEbHOM KOJIMYeCTBE BOJa, Mpowecc MoKeH OBITS 
alIpaBJIeH B CTOPOHY OOpas0BaHHA THpaTa OKHCH aJIIOMHHHS: 


C.H,Si (OH), ONa + H,O & CsH;Si (OH)3 + NaOH, 
3NaOH + AlCl, > 3NaCl -+ Al (OH)s. 


Be3Boquad cpesa ouKHa cnocoOcTBOBaTb MpOTeKaHHoO Iiporecca lo cxemMe 
\), Tak KaK H3 BCeX YeTHIPEX KOMMOHCHTOB, HaAXOJAMIMXCH B CHCTeMe, IlepBble 
)H paCTBOPHMbI B OpraHWyeCKHX PaCTBOPHTeIAX, a XJIOPHCTHI HaTpH He 
acTBopuM. Hamm uccmeqoBaHHA NOKa3sasH, YTO IPH BsaHMOelicTBHH XJOpH- 
foro aJIIOMHHHA C HaTPOBbIMH COJAMH (PeHWJICHIAHTpHoOa, ITHJICHMAHTpuosa 

yByHaTpHeBol conpio 1,3,5-rpudenuu-1,3,5-TpHMeTHJITpHCHNOKCaHa Tpouc- 
OMT OOpas0BaHHe TMOMHOpranoasIOMOCHJIOKCaHOB IO CXeMe: 


CsH5Si (OH), ONa + AICI, > [CsH;Si (OH),O], Al + 3NaCl, 
n [CgHsSi (OH).0],A1 > {[CsH;Si (O) O],A1},, + nH,O. 


[lomyueHHble MOWHMepbl NpescraBistor coOol TBepsble XpyIKWe CTeKJIO- 
JOOHbIE BEMIECTBAa, PACTBOPHMBIe B GeHsoue, cuupte, aueroue. IIpu uctapenuu 
ACTBOPOB Ha TBePJ[bIX IOBEPXHOCTAX OOpasyiOTCA NpoOspauHble MJIeHKH. 

Vcnop30BaHHble HaMH JIA peaKUMH OOMEHHOYO pa3sJIOKeHHA HATPOBble COU 
IKHJICHJIAHTpHOJIOB Ob CHHTe3HpOBaHbI JeHCTBHeEM SKBUMOJICKYJIsApHOro 
WIHYeCTBA EMKOPO HATPa Ha MOMMOPraHOCHMOKCaHbl TO CXeMe: 


2. (RSIO,,.),, + 2nNaOH + nHz0 -> 2nRSi (OH),ONa 
(R:SiO), + 4NaOH + 2NaOSiR,OSiR,ONa + 2H,0. 
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Harposple cou aKWICHNaHTpHONOB MpeycraBsArwoT COOK TBepsbIe KPUCTe 
muueckve BellecTBa, cojepxKaulve KpHcTammusalNoHHy!Io Bony. Komnuuect 
BOJbl 3aBHCHT ‘OT YCNOBHH MepekpHCTausallMu, XapakTepa MpHMeHeHHC 
Ip MepeKpHcranmusalMM pacTBopHTemaA wu cnocoOa cyllKH coiv. B 3apnc 
MOCTH OT KOJIMYCCTBA KPHCTAJIH3aHOHHOM BOfbl ITH BeleCTBa PacTBOpHl 
B CHHpTe H alleroue. 


QKCHNeCPUMCHTAAbBHAA WACTh 


Hatpuepanx conb beuHuacuaAaHTpUuona. PactBop 106 
(0,5 mow.) dexuaTpuxsopcniana B 100 Ma supa rHuApomusoBasica CMeCi 
200 ma Boyer uv 100 ma scbupa. Ilocne rugqpomu3a opranuyeckul CON Obl OTAeNe 
IIPOMBIT, BbICYIeH CysIbaTOM HaTpHA, W cepHbIM sup OblI OTOrHaH Ha BOJAH 
6ane. Tlonyuennpit nowuMep cymmMsaca mpu 60—80° B TepMocrate, mocue 4e 
K Hemy ObluIo mpHOaBseHo 100 ma 20% pacrBopa efKoro HaTpa B STHJIOBOM CHM 
te. [Ip cmewieHuu HaOsofanocb pasorpeBaHue cMecH Jo 67° c OJHOBpeMeHHE 
IIOJIHbIM paCTBOPeHHeM MOJIMMepa B CIHpTOBOM pacTBope mjeoun. Iloce pacte 
PeHHA CIMpT Obl OTOrHaH CHadala Ha BOAAHOM OaHe, HM TBEpAbIH OCTaTOK B 
CYLUMBaJICA MO BaKyyMOM jo TemMnepatypbI 70° mpu 25 mm. CyxoH mpojlyKT OF 
MepeKpHCTasIM30BaH M3 alleToHa, cogqepxKalero 2% Boybl. BrmaBmue urom 
YaTble KPHCTAJJIbI MPOMbIBaIHCb XOJIOMHBIM CYXHM ALeTOHOM, BbICYLIMBaJM 
Ha Bosfyxe B Teyenne 12 uac. uw 3aTeM B TepMocTaTe MpH 49—50° jo mMoHO 
yHaleHua allerona. Ilomyuenuaa comb cogepxkana 11,50% Na u umena cocrs 
C,H;Si(OH)20Na-1,37H20. 


Hatineno % 2 CG 35,52: Hi 4,889 Na 441,507 si 1492 
Bpuucneno %: C 35,52; H 4,86; Na 11,34; Si 13,83 


AByHaTpuHeBagd cOnb 1,3-7-HOKCHTeCETPAaMeCTHAQAUHCH. 
okcaHa. 37 r (0,125 Mon.) OKTaMeTHAMUMKIOTeTpacHOKCcaHa M pacTBC 
20 r (0,5 Mon.) eqKoro HaTpa B 50 MA MeTHNOBOrO ciupTa NepemewiuBaIHe 
mp 40° B Teyenue 3 uac. Ilo okoHYaHHUY NepemMeluMBaHHA CUPT HU He BCTYNE 
WH B peaKUHIO OKTAMeETHIMMKJOTeTpaCcHMOKCaH ObIJIM OTOrHaHbl, H TBepAb 
OcTaTOK CYylIMsICA B cyIuMbHOM wkady mpu 130—150°. Momyyexupt Gen: 
THIPpOCKONMYHBI MOpOWOK CyCNeH3HpOBaJICA B J{BOMHOM (MO Becy) KOMHUECTE 
cyxoro alleToHa, K CYCHeH3Huu OOaBAacb BOJa M3 pacueTa 4 MOJIeKyJbI BOs 
Ha 1 MoweKysIy COM HM CMeCb oOBO,uMacb JO KHMeHHA. HepacrBopuBiiaac 
YaCTb ObICTPO OTCPYJIbTPOBLIBANaCh, PaCTBOP OXJIaxKaicA, H K HeMy MIpHu 
BaJICH PaBHbId OObeM OeH30Na. BpmaBliue HrObYAaTble KPHCTaJJIbI COMM Cyt 
JiMCb Ha BO3Ayxe JO NOMHOrO yfaneHua pacrBopuTensa. IlomyyeHHaa coub ec 
nepxana 16,81% Na wu umena coctras NaOSi(CHs)20Si(CHs)20Na:-4Hel 


Hatigeno %: C 17,26; H 6,89; Si 20,44; Na 16,81 
BoruncneHo %: C 17,02; H 7,14; Si 19,87; Na 16,29 


Hatpuepaax comb 9THACHAANTpHONA. Bema nonyyer 
M10 MeTOAuKe, ONMCaHHOM BbIMe AIA HAaTPOBOH comm ceHuIcHNaHTpHona. Con 
M€PCKPHCTaIM3OBbIBaaCb M3 STHOBOrO cHupTa. 


Hatyeno %: Na 13,68 
C,H;Si (OH),0ONa-2H.O. Bpraucneno %: Na 13,92 


Hatpuespaa comb 1,3,5Tpudeuua-l,3,5Tpumetua 
TpHCHMAOKCAHA Obla NToNysyeHa TO MeTOAMKe, ONMCAaHHOM BIE WW 
HaTpHeBow comm 1,3-quoKcuTerpameruifucnnoKcana, 43 1,3,5-rpudenua-1,3,6 
TPHMETHIMMKOTpHCHIOKCaHa MW eqKoro HaTpa. J]nA peakuul Obit UcMONb30Ba 
HeNepeKPHCTAaJIIH30BaHHbI TpOyKT. 


Hatigeno %: Na 9,41 
NaO[Si C,.H;)(CH3)O]gNa. Brruncneno %: Na 9,77 
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(Peakuunv uwaTpueBok coan MeHHACHAAHTpPUHONA 
SHOPHUCTHM ANIOMHHHeM. 0,075 Mona HaTpHeBOH comm denH- 
IaHTpvoNa ObIIO pacTBopeHo B 130 Ma 9THMOBOrO cnupTa. K MOTyYeHHOMY 
-TBOPy MpH nepeMewiMBanuH AoOaBnasca pactBop 0,025 mous XJOpucToro 
OMHHUA B 35 Mi ciMpta. Cpasy nocae BBeqeHuA pacTBopa XJIOpucTOroO ayto- 
HMA B Pe€aKIMOHHOH CMecH HayaJl BbIMaaTb OcalOK, KONMYeCTBO KOTOporoO 
TeNeHHO yBeIMuHBasocb. Iloce 10 uac. HarpeBaHuA Cc OCOpaTHbIM XONOAMIb- 
KOM Ha KHIM ale BOAAHOH Oane peakIHOHHad Macca elle UMena ca60-Imen0U- 
0 peaxumio. JIA mounolt HelirpanusauMu weno B peaKIIHOHHYyIO cMecb 
O BBeeHO elle HeOO/IbLOe KONHYeCTBO CHMpTOBOrO pacTBopa xsOpucToro 
(OMHHHA, HW BbIYCIMBIUMMCA XJIOPHCTHIM HaTpHH Obit oTdusbTpoBan. Bcero 
0 coOpaHo 3,63 r ocayKa, Koroppili cogepxan 94,01% xnopucroro HaTpus, 
CooTBeTcTByeT BbIXOAy 77,8% Teopuu. Or cbusbTpata Obl OTOrHaH cHUpT, 
MYM B NpOlecce OTTOHKH BbITIaIO elle HeEOONbIOe KOMHYCCTBO XJOpucToro 
PUA, KOTOPbIH Obl TakxKe OTdusbTpOBaH. Tlocme nomHoro yAaenus crupta 
KOHIe MOA BakyyMOM) B OCcTaTKe OblJla NowyyeHa TBepyad XpymkKas cMoaa, 
CTBOPHMaH B OpraHW4YeCKHX paCTBOpHTeIAX. 


Hatigeno %: Si 18,35; Al 7,27; 
‘A TIOMHMepa C SJeMCHTAPHbIM 3BeHOM dopmyvibt [CsH;Si(O) O],A1 Beraucaeno Si u Al, 
TBETCTBEHHO, 19,20 u 6,15%. 


: Ilonyyennble pesybTaTbl HaXOJATCA B XOPOLIeEM COOTBETCTBHH C BbIYHCJIeH- 
(MH JaHHbIMH. 
PeakUHYAHATPHEBOHCOANUITHACHNAHTPHONAC xTO- 
ACTHM awJIOMHHHeEM. PeakunA NpeBosusach MO MeTOAUKe, ONNCaH- 
HM BbINe AA HaTpHeBolH comu dennicumaHtpuona. Jina peakunn Obl B3AT 
eTBop 0,15 Mona com B 225 Mia cnupTa uM pacrBop 0,05 Mona xmopucToro: 
FOMHHHA B 7O Ma cnupta. IIpu peaxunn Onimo0 nomyyeHo 7,58 r XmopucToro 
TpuA, ITO cooTBercrByeT BHIXOAy 86,43% tTeopuu. Tloce orronKH cuupta 
IO NoyueHo 9,35 r GeclBeTHOH, XpyNKOH pacTBOpHMOH B OpraHuyecKHXx pac- 
OPHTeIAX CMOJIbI, BbIXOJ, KOTOPOH cocTaBHJ 63,53% TeopHH. 


Hatmmeno 0/4. Ci24 455 no, 2929S 27.433) Al 78:68 ; 
Id NOMMMepa C 3JIEMCHTAPHBIM 3BeHOM ¢opmysbi [C.H;Si (O) O]g Al Bpuncenno C, H, Si 
Al, coorspercTBeHHO, 24,48; 5,14, 28,60 u 9,16%. 


[lomyueHHble pe3yJIbTAaTbI HaXOJATCA B XOPOLIEM COOTBETCTBHH C BbIUMCJIeH- 
IMH J\AHHBIMH. 

Peakuua HaTpuespok conau 1,3,5-7Tpugdeuu a-1,3,5-7p u- 
CETHATPHCHAOKCAHAC XAOPHCTHM ANTWOMUHHEM. Pe- 
IMA pOBo_Msach MO MeTOguKe, onMCcaHHOH Bue. Jt peak Obl B3AT 
crBop 0,05 Mouia comm B 90 Mi cuupta u pactBop 0,05 MowIaA XMOpHcToro asio- 
mua B 60 r cnupra. IIpu peakuun Opim0 nomyyeno 5,38 r xXsOopucToro HaTpus, 
O cooTBeTcTByeT BbIXosy 92,1%. TeopuH. Ilocue oTroHKM clupTa Oblmo0 Nomy- 
HO 20,31 r nomumepa (83,42% TeopuH). 


Hafineno %: C 37,60; H 5,10; Si 21,47; Al 8,84; Cl 1,49 
VUnctutyT 2eMeHTOOpraHHyecKHX coe2HHeHHH Tocrynuso 
Axajemuu Hayk CCCP 19 I 1957 
ILMTUPOBAHHAS JIMTEPATYPA 
1k. A. Anyzpuanuos, Ast. cBHy. 71115, 1511 1947. 2 K. A. AnaApuanHos, 


: , T. H. Panuna, Coo6m. BcecotosH. xu. o6m. um. Menpeseesa, Ne 3, 2 
ent ya nos. TeH Panneoa, bo, X pyetragées a, Men. AH 


CP, OXH, 1956, Ne 7, 798. 
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Jlokaxaygn Akangemuu nayx CCCP 
4957. Tom 114, Ne 5 


XHMA 


Axanemuk A. A. BAJIAHJHH 


OCHOBbI XHMHH ®EPMEHTOB WH AHTHMETABOJINTOB 
C TOUKH 3PEHHA TEOPHH KATAJIN3A 


1. ®epmMenTbl — KOJMONAHbIe, MAKPOreTepOreHHble KaTaIM3aTOpbl; Teop. 
KaTaJIH3a IIpHMeHsaacb K HUM Ha pa3HbIX cTraqusax cBoero pasBuTud. Huxe fh 
Ka3bIBaeTca, UTO MYJbTUMIeTHAaA Teopua (1) cnocoOHa OOSACHHTb OCOOeHHO k 
pakTepHble CBOlicTBa (bepMeHTOB — HX BbICOKy10 H3OMUpaTeJbHOCTb HW AKTHBHOCI 
[IpuMeHaad My JIbTHIIeTHYIO TEOpHio, CuleyeT liperxe BCero BbIAeUTb B peak 
ee HHeKCHy!0 rpynny, T. €. Te ATOMbI, KOTOPble pearupyloT HU, CieqOBaTeMbE 
colpHkKacaloTca C aTOMaMH KaTasH3aTopa (B MOCeAOBaTeJIbHOCTH, HaXOQMM 
H30TONMHbIMH MeToyamu (!)). Bra6a. 1 Wanbl THMbI (epMeHTOB HM UX MHAeKCHI; 
Hee BHJHO, ITO OOJIbIIMHCTBO (pepMeEHTATHBHBIX peakWHH UMeeT LyOJeTHBIM Hi, 
TPHIWIETHBIM MHJEKC H YTO OOBITHO pasHbIM THMAM (PCpMEHTOB COOTBETCTBYIT Pe 
Hble HHAeKcbI. B wHAeKcax — C oTmMuaeTca OT=C, HW NOTOMY HHAeKCHI, Hap 
Mep, Awa 9CcTepasbl H KapOornApaspl pasnuunb!. Muyexcpr TaOn. 1 ecrecTBeH 
yKa{bIBaIOTCH B MYJIBTHIVIeTHY!0 KMaccHPpukalHlo, C KOTOPOH, TAKUM OOpa30 
HaXOJHTCA B COOTBeTCTBHH KJlaccHdukallud, mpHHatasa (7) B dbepMeHTOsOrH 
Knaccupukalua 10 HHAeKCaM MO3BOJINeT M€CTAMM YJIYYWATb CYyWecTBYION) 


KmaccHpukallulo, HallpHMep, acnaptTasa c ee HHJeKCOM iH N JOU2KHA ObITb 


KJIIOUCHA H3 GWHCWaA AMUYaA3 C HX HHJEKCOM Ipu AeruApasax OTIUelJe 


O 
NH 
Hble H BoccraHaBsIMBaloT [ipyrylo MoseKyJy, HalpHMep uHAuro, u peak 
ABJIAIOTCA TPHIVICTHDIMH, Kak u paca H,O,. 

CrocoObl pacCMOTpeHHA B MYJIBTHIVJIETHOH TEOPHH HW B XHMUH (PepMeHTOB OK 
SbIBaIOTCA AHAaJIOTHYHbIMH; HHAeKCbI Tao. 1 COOTBeTCTBY!IOT AKTHBHBIM rpy 
mam CyOcTpaToB B XHMHM (epMeHTOB HH %Ke cbapMakoquHamMuyecKkuM py 
aM; B HHX y4¥aCTBYIOT [JlaBHble BaJIeHTHOCTH. 

2. B kaxkK{bIM THI C OMMHAKOBbIM HHACKCOM BXOAUT JO WecaTKa cbepMeHT 
6oulee Y3KOH H380NPaTeJIbHOCTH; 3TO MPOHMCXOAUT BCeACTBHe BUHAHHA BHeL 
WeKCHBIX 3aMeCTHTeIeH (cM. mm. 3—4). 

3. Kak u B KaTasH3e, B (pbepMeHTaTHBHbIX PpeaKUMAX 3aMeCTUTeIM BAMA 
Ha 9HeEprvu pearHpyrollux CBAseH, HaXOAAMMXCA B HHekce. Tak, BBeJeH 
MeTHJIbHOH rpynlbl pxoMcrpynnok >C=O mnosbitiaeT 3Hepruio STOOL CBA 
Ha 7 Kkatl. M3 ypapnenuli MybTHMeTHOM TeopuN CilefyeT, 4TO, eCIM CBA 
> C = O Haxogqutcsa B uHAeKce, amp Hem BMecto CH, saBiseTca 3amecTHi 
Jem H, Mp 9TOM 9Heprua cBssH C C KaTamugaTOpOM He MeHseTCH, TO 3Hepni 
oOpas0BaHHA MYJIbTMIWIeTHOrO KoMMIeKca YMeHbUlaeTCH Ha 7 KKaJ, a 9Hepri 


3 
akTHBalWW peakUMH —Ha 7 -7 = 5,2 KKaml. Tora, cormacno ypaBHenuw A 


peHHyCca, KOHCTaHTa CKOpocTH peaklluH Bo3pactaeT B 4680 pas upu 37 
(lg 4680 =5200/4,57 (273-+37)). Sueprermueckoe BAMAHHe 3aMecTuTeseli CocTO 
B JleHCTBHM CMeLeHHA SIeKTPOHOB Ha SHeprulo CBA3H B HHJeKCe. 

4, Bomee TOHKY10 HacTpoliky JaeT CTpyKTYpHOe CooTBeTCTBHe 3aMecTUTeNe 
Ha sTo ykasblpaeT TreTeporeHHbIit KaTaIM3 ONTHYeCKH JeATeNbUBIX BeMLeCT 
Komnuieke AyOuleTHOH BHeKCHOH rpynnbl 0 CBoeli CHMMeTPH HeaKTUBeH OMT 
YeCKH, Me2Ky TeM ONTHYeCKH AKTHBHBIM KaTasHsaTOp, OTMORKeHHbI Ha ONT 
YeCKH AKTHBHOM HOCHTeJe (HalpHMep, MeTamm — KBapll), u30upaTembHO yck 
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AeT PeCaKUHIO ONHOTO ONTHYECKOFO AHTHMOa 43 UX CMecH(*). Orciojja MbI Jlemaem 
BIBOA, NTO ACHMMCTPHYCCKOe BOSIEHCTBHE KaTaIH3aTOpa UNH (pepMeHTa cocpe- 
OTONCHO He B pearupytolliel rpynne — wHyekca, a BO BHEHH#eKCHBbIX 3aMecTH- 
eNAX—— MPH HX HaJlOWKeHHH Ha HOCHTE/Ib PAJOM C AKTHBHbIM IeHTPOM BCVIe]- 
TBHE MOJICKYJAPHOH acopOunu. C stuM corsacyerca 3aKsmIO4UeHHe K na6yHos- 
Koro u [larpuxkeesa, urocrayusa aycopomun JMCCHMMeTpHYHA, a CTauA KaTa- 
u3a CuMMeTpuuHa (°). 

TaOauna 1 


Tunbl depMeHToB u ux HAeKchI * 
1. Jerepa3bl, Hanpumep ie XOJIMHACTepasa a cpocdbataspl nee 
OH On OH Sense 


—CO 
asp. 2. KapOoruyapasn, Hanpumep (C) — Or Mawptasa. 3. DepMeHTH yrae- 


OMHOTrO OOMeHA, HanlpHMep OL ( ociopuasa. 4. Hykaeasn, nanpu- 


CO 
EP NET HYKueosuzassl. o. AMHasbl, HanpamMep NE, Ypeasa. 6. IlpoteoauTua- 


- Oj=CO 
eckue MepMeHTH, HampHmep Np Mencuw. 7. OkucauTreapune dep- 


©: 0.0 
C€HTL, COMepxamue Fe, Hnanpumep Ho, oH Kataga3a, H. C oH NlepOKcu7a3a, 


ADR) 
“CC -H oxkcuyasa AWOKCHMaJIGHHOBOH KUCJIOTbI (CJIOMKHBIM WHAeKc) WHTOXpoM C, 


CO 
OKuCANTeTbHBe PepMeHTH, comepxRamue Cu, Hanpumep HO 2 7. & 


j (C5I@E 
iposHHasa. 9. Jleruapa3sy Hy pH. 10. DepmMeHTH, BOCCTaHaBAHBAL- 


Gale 
we wnToxpom C. 11. Keatne bepmenTh Hy pH. 12. Hykaeunfesa- 


CO 
MHa3bI, HampuMep ¥ yy HT. O., ryanasa. 13. Pa3s3mH4Hbe OKCHAa3H, Hanpu- 


Cc .O 0:0 
P66 wamoKcugasa, H.C g-H xeruapasa xupupix xKucnor. 14. ecmouas3u, 


G0 GC: 
MpHMep © yy fekapOokcusa3a, 6 ne yrouibHad aurufpasa. 15. uapata3spu my- 
@ a 


CO 
AS bI, HalpuMep ¢yy byMapasa, ¢ yy KOrmHOKcasa3a. 


* Touku —cBa3H. B fyOmeTHOH peakUHH [Be BePTHKasbHbIe CBA3H NepexOAAT B Be 
PH3OHTaJIbHBIe. B cKOOKaX MOMeLeHbl HeKOTOpble XapaKTepHble 3aMeCTHTEJIN. 


Jina Toro 4uroGbl Takoe HasowKeHne 3aMecTuTeNeH C HX OONbUIMMH BaHJep- 
AJIbCOBbIMH ATOMHBIMM pajuycaMu ObIIO BO3MOXKHO, HYXKHO, YOO! Haxoju- 
cb JOCTaTOUHaA BbIeMKa PAJOM C AKTHBHbIM WeHTPOM, Ha KOTOPOM aTOMbI HH- 
KCa MMeIOT MCHbUIMe BaJIeHTHO-XHMMUeCKHe palMycbl. CyleCTBoBaHHe N0- 
6HbIX BbICEMOK MOJTBepxKaeTCA Mp H3y4YeHHH KaTasIHTHYeCKON Merufporenu- 
MMH MOJIeKyJI CJIOXKHOM cbopMbl — HecHMM. AMpeHuI9TAHa, Pa3HYHbIX BTO- 
YHbIX CIHPTOB — WH THApHPOBaHHA MpOHSBOAHHIX TpunTullena. 

IIpupoqa BbIeMOK BBIACHAeTCA M3 TOPO, YTO HOCHTe/Ib, anodepMeHT — Mo- 
KYJIApHbIH, OenkoBbili KpuctTam. B MowleKyAPHOM KPHCTasJIe  MOJIeKYJIbI 
XONATCA B HavOowlee MOTHOM yiaKOBKe, TaK YTO BBICTYMb! OAHOU MOJIeKYVIbI 
OAT B YruyOneHuaA CoceHeH, yJep2%KuBaACb BaHAepBaaJIbCOBbIMH CHJaMH, 
TAKKe BOJOPORHbIMH CBA3AMH, IIPHYeM CBASYIOWIMH BOAOpo, He 3anumaer 
6oro Mecta. Ecau Ha NOBepXHOCTH BbIHYTb OAHY MovleKyly, TO OOpasyertca 
emKa, B HanOoslee BOSMOXHOL cTeleHH (B TOUKAX COMPHKOCHOBeHMA) MOBTO- 
oad (popMy BbIHYTOM MouleKysIbI. BTaky!o BbIeEMKY MO%KET MOMCCTHTBCA MO- 
sya [pyroro copTa, BXOfslad B BbIeMKY, YACTb KOTOPOM OAMHAKOBAa MH 
13Ka 110 (popMe K BbIHyTOH. Tako MoBepXHOCTHBIM H30MOppu3M HalloMHHaet 
irakculo (4) (opHeHTHpOoBaHHoe CpacTaHHe KPHCTAJJOB AByX BelILeCTB), HO oT- 
jaeTca OT Hee TeM, 4TO OarofapaA CBOOOAHOMY BpallleHHIO BOKPyr CBsI3eH 
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C— Cu Apyrux MovlekyJla B BbIeMKe Ha NOBEpXHOCTH MOMKET IPHHATD Apyryk 
dbopmMy, 4emM TpeOyeTCA Aa NOCTpoeHHA HOBOU TBEpAOu casbl pH SMM TAKCHH) 
B kKaTau3e MeTaimaMH IIpH BbICOKMX TeMlepaTypaxX BHEHHACKCHbIe€ 3aMeK 
CTHTeJIH OpHeHTHPOBaHbl HepneHAUKYJAPHO K NOBePpXHOCTH KaTaJlMsaTopal 
a Hajl OKHCHbIMM KaTalM3aTOpaMH, Kora BOsMoxHA H-cBa3b, yruiepofuble Leni 
3aMeCTHTesIeH pachoslaraloTcA MapaJieIbHO NOBEPXHOCTH (cp 

ONbITbINO JerHApOreHu3allMu CHUPTOB Ha OKHCHOM XPOMOBO 


q KaTamu3aTope H aCOpOWMH CHMPTOB asIOMOCHJIMKaTaMh). 
Wi Ha pune. | qaHa cxeMa ypoBHel 9HepruH MOJIeKyJ B pac 
; TBope (/), MOJIeKyJI Ha AKTHBHOM WeHTpe Oe3 acopOluH Buel 
JICKCHbIX 3aMeCTHTeyIeH Ha HocuTene (//) MH TO Ke, HO 
oS ajcop6uvel nociequux Ha uocutene (///). OuepreTHyecKH! 


6appep J — J] Oonbme, sem J — J/I, oruero B J —II 
peakiua ycKopsetca. Ecnu aycopOupyemble BHeHHAeCKCHBItl 
3AaMeCTHTeJIH He COBC€M YKJla[bIBaIOTCA B CBOIO BbICMKY Ha NOBePpXHOCTH)) 
TO, BCJEACTBMe YBEMYCHHA PACCTOAHUA MexKAy MowleKysamMH, TelsoTa aOcopoh 
uuu J/—IIJ ymenpuiaetca. CKopocTb peakuHu OyseT BCero OouIbIle, KOr 
pasHoctb yposHeh //—JII OyfeT MaKCHMaJbHa, YTO MPOHCXOAHT, KoOrfay 
ajcopO6upoBaHHad acTb MOvleKyJIbl Kak pa3 BXOqMT B BbleMKy. Jlannay 
MOJeIb OODACHHET B TPHHUNMNe BbICOKy1IO H3ONpaTembHOCTh cpepMeHToB. IIpui 
MepoM MocwleqHel MO%KeT CJIyYKHTb cHocoOHOCTb KaTelicHHa I CeweseHKH 
WeHCTBYA Ha AMHHOKHCIOTHI, PHAPOMH30BaTb NeNTHAHbIe Welw MO Cxeme: 


. ..CO — NH-CHReCO — NH-CHR. .. + HOH=...CO —NH-CHR-CO-OH-++-H2N-CHR. .|j 


(KUPHBIM LWIpPH@TOM BbIeeHbI ATOMbI HHJeEKCHOH rpyuibl), TObKO IPH yCJIOBHE 

uToobt R Obil0 HO< SCH,— Han ¢ SCH2—. Ypeasa mpoBosuT rap 
M3 KapOamuya, HO He OyTHKapOamuya — rpynna C,H, He cnoco6Ha momex 
CTHTbCA TaM, rye momenjaetca H. : 

IIpu yrouHeHuu TeopHu CleyeT yYeCTb BO3MOXKHOCTh ABH2KCHHA OPHeHTH 
POBaHHO-acopOupOBaHHbIX MOJIeKy (COBOKYIMHOCTb KOTOpbIX HalOMHHaeT TG 
BePXHOCTHbIM %KHAKMU KPHCTas) BAOJIb NMOBePpXHOCTH. 

3a Jlourue rofbl ecTecTBeHHOrO OTOOpa B XHMHH (pepMEHTOB yCTaHOBHJIOC 
OcoOeHHO TOUHOe CTPyKTYpHOe COOTBeTCTBHe MexKy anodepMeHTaMu u a) 
CTHTCIAMH. 

B roMoreHHOM KaTasIM3e MOJIeKyJla HCXOMHOFO BelllecTBa MOKeT OOPasoBari 
Takoe MOJIEKYJIAPHOe CoeHHEHHe C KaTaH3aTOPOM, YTO MOJIeKyJIbl TOrO HW Apyy 
roro B KOMIJIeKCe COMpHKacaloTcs He TOMbKO pearHpYlOWMMH ATOMAaMH, HO Hu Jp | 
rumMu. Tak OObACHHeTCAH OOmbllad CKOPOCTbh peakUMU OAHOTO U3 aHTHNOMOl 
C COOTBeETCTBYIOW[MM ONTHYCCKH-aKTHBHbIM KaTasIM3aTOpoM. 

MonekyispHaad afcopOuua 3aMecTuTejeH mpH MHyjeKCe — NOBePXHOCTHBI) 
H30MOp(PH3M — JlaeT TakxKe OObACHEHHE OCOGeEHHO Combo CKOpocTH dbepMeEf 
TAaTHBHbIX peakiiwMi. Monekyaa yjepxkuBaeTcCa Ha NOBepxXHocTu epMeHTa B TPE} 
OyeMOM JIA peaKUHH NowoxwKeHHH (SHTponMiHEI cbaxTop). Aycop6uuA BHeHFF 
AeKCHBIX 3aMeCTHTeeH yMeHbIlaeT SHeEpreTHYeCKHH Oapbep peakUMH HM Bed 
YHHY TeNOTH! afcopouun (sHepreTu¥ecKui (bakTop). OleHuBaa sHeprull 
H-cpa3u B7 KKaul (B CpeqHeM) H3 pacuera, NofoOHOro NpHBe/eHHOMy BBILUe, Hé} 
XOMMM yCKopeHve peakunn B 4680 pas. Mouekysbl, acop6upoBaHHble BHeHE] 
ACKCHBIMH pyillaMu, OKa3bIBaloTCA CHIbHee MPH KAaTbIMH CBOHMH HHCKCHBI 
aTOMaMH K aKTHBHBIM WeHTpaM KaTasM3aTOpa-pepMeHTa, ITO MOMOGHO JelicTBHy 
BbICOKOrO JaBJIeHHsA. 

IIpumMep mpoMexytTouHoro KommeKca aH Ha puc. 2. B Hem cyOcTpaT (I) 
OemKoBan 4acTb (pepmeuta (//) uv Kocbepment (I//) jomKHBI COMpHKacaTben Mer 
Ay coOoH, XOpollo NOAXoAs Apyr K Apyry BLICTynaMu NpoTHB BblemoK. Ha pue.. 
JIA MPOCTOTbI BCe ATOMBI B3ATbI OMMHAKOBMIMH HM He JeaeTca pasnudua Mex 
BaJICHTHO-XHMHMYCCKHMH WH BaHepBaabCOBbIMH Pakuycamu. Tak MyJIbTHIWIE 
Has Teopud OODACHHeT NpuHuN Dywepa «KOU — 3aMok». 
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5. VMurn6utopni depMextos Jelicrayror Ha PasHBbIX CTaqHAX peakUMH. CusbHO 
copOupyroulveca Bemlectsa (Hg, HCN, Surv. Il.) OMOKHPYIOT AKTHBHbIe LWeHT- 
I PasHbIX (epMeHTOB HesaBHCHMO OT cTpyKTypbI. Hacbopor, axTumetTaGosUTEI 
ryT OTpaBHTb H3 COTEH (epMeHTOB OAHOH KJIETKH TONbKO OMUH OTTOFO, YTO 
; GoKOBbIe Wenn alcop6upyiotcs Ha CTPyKTYPHO OWH3KUX BbIeEMKAaX GenKOBOii 
CTH depMeHTos. TakuM o6pasom, aHTHMeTaOomUT 
JUKeH MMeTb CTpoeHve rpynnbl, afcop6upoBanHol 
| OeNKOBOH yacTu cbepMeHTa, OnH3KOe K CTPoeHHo 
OcTpata, Oomee CHJIbHYIO aCopOupyemocTb B HH- 
KCHOH rpylme, HO MOxKeT CojepxKaTb pasmHUHbIe 
MecTHTesM (CybanusamujHuble npenapathl). Crpoe- 
(€ OTPaBJIAlolleH IPyNNbl TOKE He JOMRKHO CHIbHO 
AMYaTbCA OT CTPOeHHA HHAeKCHOH rpynnb!l cyOcrpara 
(A TOTO, YTOObI OHA MOFJIa YJIOXKUTHCH Ha AKTHBHDILL 
HTp (pepMenta. Tak, B n-amuHoOeH30liHoli KuCOTe 
B OeJIOM cTpenTounwe OOmbllMe YacTH MOvleKyA 
HHakKoBbI (NH,C,H,—). Pasnuyatomeca rpynnbi 
- COOH u — SO.NH,) crpyxtypHo cxogubl, u ux 
3Mepbl OH3KH (puc. 3), npuyem — SO,NH, az- 
pOupyetcs CubHee. 

Hama Teopus anTHMeTaOonH3Ma NoKa3biBaeT, YTO TeOpus, paccmaTpHBalo- 
ad aHTUMeTaOOMHT Kak YTeTeporeHHbIii KaTanuTHYecKuH sq (Bynan (5)), 

TeOPpHA, YKasbiBalclllad Ha NapaneNHeM MEKLY aABTHMeETAGCHSMOM H 
uTakcvelt (Opsenmelep (°)), He uCKNIOUAaIOT, a AONONHAIOT pyr ppyra. 

Hama Teopux oObaCHAeT Take, NMoYemy U36upa- 


Pue. 2 


(R) Te€JIbHbIe (ePMeHTHbI€ Abl YacTO TOTOBAT M3 Tex *Ke 

10) HON) (bepMeHTOB NyTeM cylaObIX XHMHUeCKHX BOSelCcTBHH. 
(0) Go IIpu 9ToM CTpykTypa MOJieKyJIbl ancepMeHTa coxpaHsa- 

(c) G eTCA, HO MOJIEKYJIbI NpHoOperaiwT cusibHee alcopOupyr- 
mlyloca, He cnoccoOuyio K NpeBpaleHu1o rpynny. Takue 

Puc. 3 MOJIEKYJIbI «OCaONeCHHbIX» (eEpMeHTOB OCOCOeHHO slerKO 


ONOKHPYIOT NOBEPXHOCTb HCXOAHbIX PePMeEHTOB, NOTOMY 

YTO HMeeTCH CTPyKTyYpHOe COOTBETCTBHeE Mey Mowe- 
JIAMM AaHTHTe WH MepBOHAUaJIbHbIM (epMeHTOM. TaKOB fOKeH ObITb IPHH- 
TI MOWyYeHHA HMMYHHDBIX Ted. 


Vucrutyt opranuueckoh xumuu um. H. JI. 3enuncxoro Tlocrynnao 
Akayemuu nayk CCCP u 20 V 1957 
MockoscKuit rocyfapcTBeHHbI YHHBepCHTeT 
um. M. B. Jlomonocosa 
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SY 


XHMH; 


A. B. BJIFOMBEPL 
O CAKE FAJIMTA B KAPABOPA3-FOJIE 


(II pedcmaeneno axademuxom IT. T. Ypasoeeim 12 XI 1956) 


B wacrosmei craTbe MpHBOAATCA cBeJeHUA, XapaKTepH3yIOUMe XUMHUE 
ckH cocraB pamb! Kapa6ora3-loma B MOMeHT HacbILeHHA ee TaJiMTOM. 

Kak uapectuo, 1939 ro oKkasanca yma 2xu3Hu Kapa6oras-lona kpuTy 
WeCKHM: HeMpepbIBHOe HapacTaHHe KOHIeHTpallMH come B ero palle IpMBedij 
K BbIJeueHHIO rata B TBepsy1o JOHHy!O ca3y Ha HO 3amuBa. IlopcemectHa 
calKa rasluTa B 3aJIMBe Havalacb B MepBbIX 4YMCaX aBrycTa HM MpOTeKasa wa 
CTOMbKO HHTCHCHBHO, YTO BHHTbI TeMOXOAOB, KYPCHpOBaBIUMX B TO BpeMaA fF 
3aJIMBY, ObICTPO NOKPbIBAJIMCb TOJICTBIM CIOEM CIEMCHTHPOBaHHBIX KPHCTaJJG| 
nopapeHHoh comm. AHamu3 oOpasloB palibl, KOTOpble OplH OTOOpaHbl BO Bpe 
peiica no KapaGoras-ony 8—9 VIII 1939 r. (cm. puc. 1), MoKasau1, YTO B MOMeH} 


Ta6uauna 4 


Xumuyeckad XapakTepucTuka panbt Kapadoras-Tona B HauvabHbI MOMeCHT 
HaCbIIMeHHA ee raJIMTOM 
(pelic no 3amupy 8—9 VIII 1939 r.) 


\ e = CoyepskaHue coseli (B Bec. %) 
poe} fae} 

ee : : A te x MgSO, Cl 
32 | 2 | Sg | catico,) | caso. Mgso,| Mec, CaRcH | cone | Mech | “aq 

8 VIII | I | mop. }1,234] 0,085 |0,014| 5,45 | 3,29 | 49,39 | 28,23] 1,65 | 7,34 
ano |1,236] 0,035 |0,014] 5,79 | 3,05 |19,45 |28,40| 1,90 | 7,2H 

II | nop. |4,234] 0,088 |0,041) 5,64 | 3,43 |19.90 | 28,80| 4,80 | 7,44 

ano |1,236] 0,086 10,020] 5,69 | 3,24 [19°41 |28'41| 4,77 | 7,21 

III | nop. |1,235| 0,086 |0,0201.5,75 | 3,09 |19,99 | 28,94] 1.86 | 7,44 

3,5 m|1,238| 0,085 |0,020| 5,65 | 3.25 |19/43 |28/43| 1.74 | 7,2H 

ano | 1,237] 0,688 |0,007| 5,68 | 3,17 | 19,92 |28.87| 4.79 | 7,31 

IV | nos. |1,234] 0,090 |0,014| 5,70 | 3,13 |19,87 |28.81| 1,82 | 7,31 

3,5 m|1,237| 0,085 |0,020] 5,65 | 3,25 119.44 |28 41| 1,74 | 7,24 

mao |1,235| 0,086 |0,003] 5,68 | 3,17 | 19,97 | 28.911 1,79 | 7,3 

9 VIII] V_ | mos. |1,237) 0,085 |0,013| 5,69 | 3,25 [19/33 | 28.37] 4,75 all 
3,5 m|4,237| 0,085 | 0,020] 5,66 | 3,29 |19,26 |28,.31| 4,72 | 7,4 

mio | 1,236) 0,077 |0,012] 5,73 | 3,09 | 20,00 | 28,91 | 4,85 | 7,44 

V_ | mop. |1,234) 0,084 |0,017] 5,59 | 3,29 |19,79 |28,77| 4,70 | 7,84 

3,5 m|1,237| 0,085 | 0,020] 5,57 | 3,41 |19,23 | 28,31] 1,63 | 7,44 

ano |41,237] 0,084 | 0,020! 5,64 | 3,33 | 19,30 | 28.37] 1,69 | 7,4 

VII | nos. |1,237] 0,089 |0,003| 5,75 | 3,21 |19,84 |28.89] 4,79 | 7,2 


HaCbINIeHHA Pallbl TaNHTOM CyMMa Coe B Heli cocTaBaana 28,5% mpu ~19,7 
NaCl. Cpeyuee snavenue xn0p-maruueporo Kostbpunventa (Cl’/Mg:*) 6b10 OKO } 
7,25, a Koadpuluenta MeTamopdusannn (MgSO4/MgCle) 1,77. Cpasnen 
CocTaBa palibl M0 BepTHKaJIbHOMy paspesy He OOHapy2KuBaeT Oomboro pasa 
WHA B THAPOXUMMYeCKOM XapakTepcTuke pall Ha NOBepXxHOcTH cepequne 4 
y Ha sanupa (puc. 2). Pakruyeckul cocraB Kapa6orascKolt patibi B MOMe# 
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HaCbIINeHHA FaNHTOM XOpOUio cormacyeTcA C pe3syJbTATAMU paHee BbITMOMHEH- 
IX SKCIHECPHMeHTaJIbHBIX pador (15), ‘ 

B oOpasiax rpyHtTa, KoTOpble oTOvpaHcb Ha rHAPOXMMMYeCKUX cTaHMMAX, 
Wa OOHapyxKena KpHCTaIMuecKad TBepfad casa. Oryebuble KpUHcTasbl, 
WHATbIE CO Ha 3aJIMBa BMeCTe C HJIOM, IpeAcTaBANH coool pomOn4ueckHe 
junupamuypl. Ontruueckue KOH- 
cTaHTh!: N= 1,982 (-+0,002), 
N m= 4,477 (0,002) u N,=1,470 
(-+0,002), a Takxxe yrou onTuye- 
CKHX ocelt (2V), OnuskHi K 90°, 


/106. 

Cep. 

Awo 
28 29 30 47 18 49 70 75 
Cymma coned, g80, cm 
Ost. ‘Yo MgCl Mg” 

2 
Puc. 4 Puc. 2 


ic. 1. Cxema pacnomoxKeHHA THAPOXMMHYeCCKHX CTaHWHH BO Bpema pelica 8—9 VIII 1939 r. 
ic. 2. Tuppoxumuyeckuli paspes BepTHKaJIbHOrO cTONGa Panbl BUeHTpatbHOH uacTH Kapa- 
Oora3-loua B aprycte 1939 r. 


> OCTABJIAJIM COMHe€HHA, YTO HCCJeqyeMble KPHCTaJJIbl SABAAIHCb TeHap- 
iTOM. KpuctaMueckad KOpOuKa, OJHOBpeMeHHO NOJHATAaA CO Ha 3aMBa, 
ecTaBIAa COOOH CKOMJICHHe MeJIKHX CILCMCHTHPOBaHHbIX 3epeH TeHapAuTa 
He3HAUHTEJIbHbIM BKJIIOUCHHEM BECbMa TOHKO3ePHHCTOLO KasbuutTa (N= 1,658)*. 

O6Opa30BaHve TeHapAUTa ABHJOCb CJI€ACTBHeEM JlerHApaTalMH MupaOusmuTa 
YL BJIMAHHeEM OsaronpuATHOrTO TemmepaTypHoro pexuma (27,6°)** B 30He 
JHTAKTa MOBEPXHOCTHBIX JOHHBIX OTOMKeHHH 3asIMBa C Kapa6orascKOl panol, 
ICbIIN@HHOH TaJIMTOM. 

Tlocrynusto 


12 XI 1956 
IHMTHPOBAHHASA JIMTEPATYPA 


1[ pum, Becru. pbx. xo3. (1898). 7A. JleO6equnuues, H. Wnunganep, 
). KapaOorasck. axcneg., 1897 r., CI16 (1902). 3 A. Ba tom6epr, Brana. Beecowsu. uct. 
nypruu, 1 (1939). 4A. BatomOepr, Broa. Bcecowsn. uucr. ranyprun, 2 (1939). 
C6opx. Kapa6ora3-Ton, Hay. AH CCCP, 1940. 


* KpucrammsoonTuyeckuit aHans Obi mpouspegen B 1939 r. JI, O. Anmuieccom x #1. SLpaxem- 


HM. 
** Cpequaa Temlepatypa panbl 3anuBa y Ava (M3 7 onpeseeHHH, CievlaHHbIX BO BpeMa 


aca 8—9 VIII 1939 r.). 
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. Jlonrnagn AKkawemun Hayk CcCcCcP 
. 1957. Tom 114, Ne 5 


Bb. Fr. BOJIbIPEB, T. C. FHH3BYPF u P. O. JPABKHHA 


O MPOTHBOTYBEPKYJIESHOM AKTHBHOCTH IPHPOB 
THOCY JIb®OKUCJIOT 


(IIpedcmasaeno axademucom H. H. Ha3aposeim 12 IIT 1957) 


IIporuporyOepkyse3Haq akTHBHOcTh apuposw I Tuocyrb@oKucmoT Ao cer 
BPCMCHH OCTaBaJlaCb COBePIeHHO He M3yYeHHOM; U3BECTHO JMU (1), 4TO 9T 
noBbilit sup I] sranruocyppoKucMOTh! OKasbIBaeT OakTepMocTaTH4ecKoe Te 
crsue Ha Mycobacterium tuberculosis, NpHyeM aKTHBHOCTb ero paBHOIeHk 
qelicrsuio ananora II] npupogHoro anTHOuvoTHHa — aJJIMUHHa. 

Yuurbipaa, uTO crpoeHve coequHeHul IV pe3Ko cKa3biBaeTCA Ha UX MpPOTHBe 
TyOepKyJe3HbIX CBOlCTBaX (?), MbI HayeaIHCcb H cpequ supos | THOCYAbPOKHCAC, 
OOHapyXXHTb BelllecTBa C BbICOKOH MpoTHBOTyOepKysesHOH AKTHBHOCTHIO. 


R= S0;,25=-2 CH, — CH, — 80, = 5 = Ors ca, 
I 1 
Ce er) eo esc et Aik SO SAN 
II IV 


AAKHAIPUPH aIKAHTHOCYMbPOKHCAOT 


HanOostee OM3KH aHasloraM aJJIMWHHa MO CBOeMy CTPpOeHHIO aJIKuJ-3up 
V amkKaHTHOCyJIbMOKHCJOT, CHHTeSHpOBaHHble paHee OMHHM H3 Hacccorp. (3% 


Alk — SO, — S — Alk’ 
V 


mpu Alk = — CHs, cou C3Hs, — C3H,, C3H,-H30, r— CyHp, a C,Hy-130, C,H; — CH», _} 
Aik’ = — C3H;, — C3H;, cS! CsH,, — C3H,-H430, — C,4Hp, — C4H 9-130 | 


OTH CoeMHeHHA O61aaloT WIMPpOKHM CMeKTpoM mpoTuBoOaKkTepHasIbHOr 
qelictBua* u B onbirax in vitro oKa3biBaloT OakTepMocraTuyeckoe JelicrBue HI 
PPaMMOJIORKUTEMbHBIX, TPAMOTPHATeIbHBIX HM KUCOTOCTOHKUX OakTepHit, 
pasiMuHble rpHObl, mpocreliwux uw Ap. | 

OnutTb in vitro. Hsyyexve mporupory6epkynesHoll akTHBHocry 
adupow V, Bbinomnennoe T. C. Tuns6ypr u P. O. [pa6xunoli, nposogunocd 
Ha 10—12-queBHol NJICHKe BHPYJICHTHOrO WiTaMMa TyOepKye3HbIX MUKOOAaKTE 
pu yenoBeyeckoro Tuna Ne 32, KoTopand saceBalacb Ha MOBEPXHOCTb MMTATeWE 
HOM cpefbl IIpockayspa u Beka, cofepxamei pasmM4Hble KOHIeHTpaluu u6 
culeqyemblx BeulecTB. AHaJIOrH4Hble OMIT! NPOBOAMIMCb B MpucyTcrBHn 10% - 
NOWAaWHOU CbIBOPOTKH. 

PesysIbTaTbI OMbITOB YUNTEIBAMCb K MOMeHTY NOABeHHA XOpoUero poc’ 
TB B KOHTPOsbHbIX MpoOupKax, He CofepxKaMMx npenapata. Baxrepuocraty 


* IIlpormpodaxtepnanbupie ceolictsa apupos V u VI usyyeust'B. TP. [Ipo6orpxo, B rf | 
3eHmaH u C. HW. Senenyxoit B Mucrutyte MUKpoOuoOrHH AU YCCP. Jp ko, 5. A 
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CCKkaH AKTHBHOCTh ONpeelAacb HAaHMeCHbIUHM KOJIHYeCTBOM UCrIbITyemoro 
EINECTBaA, NOHOCTbIO 3ajepxKuBalomero pocr TB. ° 

Bee uchbiraHnpie Supbl nposBaaau TyYOepKyoctTaTHuecKoe JelicTBHe, mIpu- 
eM MHHUMAJIbHad 3ajep KHBaloOulad KOHLCHTpallHA KONeOaach JIA OObINMHCTBA 
peliapaTow B mpeyenax 1,0—2,0 mr% . AxruBHocrb scbupos V u3smMenserca B 
SKUX TipefemaxX M MaJIO 3aBHCHT OT HX cTpoeHHs. JIM OTAeMbHbIE ANKMSPUpbI 
“MCTHJINPONAHTHOCYIbPOKUCOTHI-| HW OyTaHTHOCYAbOKHCIOTH IPOABIAIOT 110 
THOIUeHHIO K TB 60nbulyi0 AaKTHBHOCTD, JOXOAAMLYH Wo 0,01 mr% (1 : 10 mau.). 

Muorve 9sipupbl aKaHTHOCyb@OKHCIOT MHAKTHBUPYIOTCH CbIBOPOTKO! B 
—10 pas, a nekotoprie B 100 u 1000 pas. Ognaxko Bce scbuppl MeraHTHocyyIb- 
OKHCJIOTHI HW MpONaHTHOCYAbMPOKHCIOTHI-2 MOHOCTbIO COXpaHAIOT CBOIO aKTHB- 
OCTh H B IPHCYTCTBHH CHIBOPOTKH, B OTJIHYHe OT amKHTIpupOB V ocrTaJIbHbIX 
IKAHTHOCY I bMOKUCJIOT. 

Onsite in vivo. HanOonee axrusnpie in vitro mpenaparsl ucnprthI- 
AJIMCh Ha 2KHBOTHBIX (O€JIbIX MBIIaX) JIA ONpeweneHHA ux ToKcHYHOcTH. Tpe- 
apaTbl BBOAMJIHCb HOO MOAKO*KHO, HOO Yepes pot | pas B CyTKH exKeHEBHO. 
|AKCHMAJIbBHO TMlepeHOCHMaA O38a JA OOMbUIMHCTBa HCIbITAHHbIX MpenapaToB 
IPH MOKOPKHOM BBeJeHHH B TeyeHHe 4—5 JHel) cooTBeTcTrBoBasa | mr. Han- 
ee TOKCHYHbI€ Mpelapatbl — STUJIOBbIt S*Up MeTAHTHOCYJIbOKHCAOTHI U 
YTHIOBLIN acdup OyTaHTHOcyJIbPOKUCJOTbI — BbISbIBAH THOeb MBILUIel y2xKe 

nose 0,1—O,5 mr. 

Havmenee TOKCHUHBIC BeLIeCTBa ObIH HCCTeqOBaHbI pH 3IKcHepuMeHTadb- 
mM TYOCepKysese JIA BbINCHeHHA HX Tepanepruyeckoro jelicrpua. Jina sToro 
JIbIM MbILaM BHYTPHBeHHO BBOuMacb KyJIbTypa Toro X%Ke wITaMMa TB B jose 
I mr. Ota 08a BbISbIBAaIa CMCPpTb KHBOTHbIX OT TYOepKysle3za Yepes 3—4 He- 
IH Tlocle 3apawkenna. JlevenHe HauHHasocb Ha cieyIoulH eHb nocse HH- 
AILMpOBaHHA MW MpoOoKaNOcb JO MOMeHTa THOeMH KOHTPOJIbHBIX MBIIUeH — 
PaxKeHHBIX, HO He JICUCHHBIX. 

Bee ucnbiraHHpie SPupbI, WaxKe C MAKCHMAaJIbHOHM AKTHBHOCTHIO in vitro, oKa- 
JIMCb He SPHKTHBHEI Mp JIeYeHHH OKCMepHMeHTaIbHOrO TyOepKysiesa. 

B oWHHX Cay4¥anX 9TO MOKeT OODACHATLCA HX CMOCOOHOCTHIO' pe3KO HHAKTH- 
[POBATbCA B XKHBOTHOM OpraHH3Me, B ApyruxX c1ydadX — MX MOBbILLIeHHOM 
KCHUHOCTbIO, He MOSBOMHBIUeH IpHMeHATb UX B OMbiTaxX in vivo B OobWINX 


SAX, 


ANKUNIDUPH GO€CHZ30NTHOCYALBMOKHCAOTH 
Hee 1pOH3BOQRHHIX 


Anxusopupst VI GensontuocybpoKHCAOTbI H ee MpOH3BOAHBIX (°) OKa3bI- 
1oT OakTepHOcTaTHyeckoe H GakTepHUMAHOe elicTBue Ha Te 2Ke BHAbI OakTepuh, 
Oo MH SPHpbl asKaHTHOCYAbPOKHCIOT, OJHAKO HX AKTHBHOCTb, Kak NpaBuso, 
Ke, YeM y coequHeHHH V. 

X— CyH, — SO, — S — Alk 


py X = H—, —n-Cl —, n-CH;0 —, n-NO2—, n-CH;CONH —, n-NH2.—, -NO, — 
Alk =— C3H;, a C3Hs, a Cs, — C3H,-H30, —— C4Hg, oss C4H9-H30 


OnutHn in vitro. Vsyysexue nporuporyOepkynesHoH aKkTMBHOCTH 
Apop VI rpovsBO{MI0Cb TO MeTOMKe, OMHCaHHOHM BBILUEe. IIpu 3TOM OKa3a- 
‘bh, UTO OHH OGNasator Gomee cmaOoH TyOepKyMOCTAaTHYeCKOH AKTHBHOCTbIO, 
f ankuaspupbl V asKaHTHOCyJIbPOKUCHOT: SHAaYHTeIbHaA YacTb UX NPOAB- 
xp jlelicTBHe B KOHMeHTpalun 10 mr% (pasBegenue | : 10 ThIc.), a HeKOTOpbIe — 
lb B KOHLeHTpanuu 20 mr%. Bowee akKTHBHBIMH OKa3aJIHCb JIMINIb OTCbHBIe 
apaTbl, HO UX elicTBHe peSKO OC/AaOIAeTCA IPHCyTCTBHeM CbIBOPOTKH. 

Bresenue gamectuTeseli B N-MOOKeHHA aKHIZpHpOB COeHs0NTHOCYIEpo- 
IOTbI MaJIO H3MCHACT AKTHBHOCTb NOCMEAHHX: XJIOP H MeTOKCHrpymua cylerKa 
IIUAIOT MX AKTHBHOCTb, HUTpOrpylma He OKa3bIBaeT 3aMeTHOTO \CHCTBHA, 
WeTHJAaMUHOrpylla HECKONbKO CHMKAeT ee; MealluJIMpOBaHue aIKHJISHpOB 
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alleTHATHOCYAbPanuJIOBOH KHCJIOTbI CKa3bIBaeTCA OaPONpHATHO, MOBbIMAA a 
THBHOCTb 9THX CoeHHeHHH. 

B3aumuoe pacrovioxenve 3amecruTesel B ijjpe OeH301a He ABIACTCA, BUJMM 
CHeMMPHYUHEIM JIA SPMpPOB THOCYJIbPOKHCIOT C TOUKH 3peHHA UX MPOTHBOT) 
OepKyJeSHbIX CBOMCTB: SUpbl M-HUTPOOCHSOJITHOCYbPOKUCIOTHI Nake TPeB 
CXOJAT M0 CBOeH AKTHBHOCTH aHaJIOrHUHble COCAHHEHHA N-pxAsla. 

Kak wu B cayyae a@upoB V, amkuiopUpbl OeHSONTHOCYJIbMOKHCJOTEI H 
IIPOHSBOAHHIX B pxAle CLyYaeB MHAKTHBUPYIOTCA CbIBOPOTKOH, OAHaKO Kako 
M60 3aKOHOMepHOM cBA3H MexKAY UX CTPpOeHHeM HM MHAaKTHBallveH Ha HaOJK 
jaerca. 

OnutTH in vivo. Tpu ankunspupa VI, o6naqaBume in vitro akTu 
HOCTbIO B KOHMeHTpanun | mr% WM He MHaKTHBUPOBaBLUIMeCA CbIBOPOTKOH, Obly) 
MCMbITAaHbI Ha TOKCHYHOCTh HM pH seYeHHH SKCMePpHMeHTaJIbHOrO TyOepKy 
Ha OejIbIX MbIIUaXx. 

MaxcumasibHO MepeHocuMasd osa 9THX MpemapaToB cocTaBuada 5 mr. Il 
JICUCHHM MbIMUel Oblia MpHMeHeHa cyTOUHaA fosa, paBHax | Mr. 

IIlpu 9TOM oKa3aJl0cb, 4YTO HCIbITaHHbIe NMpelapaTbl B XMBOTHOM OpraHHs 
TepameBTvyeckoro JeHCTBHA He IIPOABJAIOT. 

TakuM o6pa30M, aJIKHISpupbl aKAaHTHOCYJIbPOKHCIOT, a Take OeH30 
THOCYJIb(OKUCHOTHI HW ee NPOH3BOAHbIX OOsajaloT TyOepKyOCTaTHYeCKON aKTH 
HOCTbIO JMb in vitro, HO He OKa3bIBaIOT BJIMAHHA Ha TeyeHHe TyOepKyJe3H 
HH@eKUHH Y 3apayxKeHHbIX XKHBOTHDIX. 

Bo38MOXxXHOCTb HCHOb3OBaHHA SPHPOB THOCYAbMOKHCIOT AIA JIeYeHHA Hapyy! 
HbIX (OpM TyOepkKyvsle3a NOMIEXKUT JabHeHWeMy H3y4eHHIO. | 


JIbBOBCKHH MONMTeXHHYeECKHH MHCTHTYT U Tloctynuso0 | 
YKpaHvHCKHH HayuHO-HCCeEAOBAaTeIbCKHH 25 II 1957 
HHCTHTYT TyOepkyse3a 


WUMTMPOBAHHAA JIMTEPATYPA 


iL. Verne, D.S mall, J.H. Batley, C.f-Covatllito, Jain. Chen mas 
71, 3565:(1949)" ? LL. Verne, DSS nally: A. B aa ley, Co JeGov all Iliitto meen 
Chem. Soc., 69, 1710 (1947), *%B.T. Bonganpes, A. T.3axapuyk, JAH, 94, 8 
(1954). 4B.T.Boagnpes,A.K. JIutKxosen, JAH, 107,697(1956). °° B.T.Bo} 
mopes, A. K. JIutxospeun, T. A. Tpogdumosa, )KOX, 26, 3360 (1956). & B. | 
Boagspes, Hayy. 3an. JIbBopck. mouMTeXH. HHCT., cep. XHM. TexHos., Ne 2, 71 a 
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JTornaann AKkanemuu nayx CCCP 
1957. Tom 114, M5 


XHMH A 
A. ©. BOMME u H. ©. TYPHILBIHA 


- MEXAHH3M PEAKWMH PACIIEMJIEHHA NHPHIMHOBbIX 
OCHOBAHHH 


(IT pedcmasacno axademuxom H. JI. Kuynanyem 9 II 1957) 


Hecmorps Ha 3HauHTesbHOe YHCO paOor, MOCBALLCHHBIX PasMbIKAaHHIO NUpH- 
HOBOFO KOJIbIla, MEXAHH3M STON peakUHH JO HaCTOAIM[ero BPeMeHH He BbIACHEH. 
VispecrHo, 4TO peakllMaA pacileleHva XOpluHHTpopenumata u Opomuuna- 
Wa Mpa NepBYYHbIMM MH BTOPHYHbIMH apOMaTHYeCKUYMH AMHHAaMH TIpoTe- 
eT C OUCH OOOH CKOPOCTHIO HW IIPHBOAUT K OOpasoBaHUlo Cowell [MaHHJOB 
yYTaKOHOBOrO asbferufa (1) (4). 


aa — 
ArRN — CH = CH — CH=CH — CH = NRArxX 
I 


Ress Hwan Alks Xe > Cle Br 


Ilpu B3avMoyelcTBHH XJIOpANHUTpOpeHHNaTa IMPHANHAa C KHPHHIMH AMHHAMU 
SPBHUHLIMH HM BTOPMUHbIMH) OOpasylIOTCA MpOyKTbI paspbIBa TObKO OHO 
OoT—YIrvlepOAHOH CBA3H B KOIbWe NMpHAUuHa (II) (”). 


+ — 
(NO )2.CsHsNH — CH = CH — CH = CH — CH = NRAIkC] 
II 
R=H uaau Alk 


Aunasioruuuple coequHenua (III) Onimu spienenpr VW. JI. Kuynanuem u 
A. Kedbenu pu jelicrauu Ha xopquHuTpodenuiaT MMpHAMHAa 6-aMuHO- U 
MeTOKCH-8-aMHHOXHHOsHHA (°). 
R— NH— CH = CH — CH = CH — CH = NGgH3 fNOz2)2 
Ill 


Q6epT Halen, UTO MpH JelicrBuu Ha B-MMKOMH M P-9THITIMpHAMH OpomuctToro 

aHa H apOMATHUeCKUX WIM TeTepOWMKMYeCKUX AaMMHOB OOpasyloTcA LWMaH- 
WHbI 3aMeLeHHBIX PtyTaKOHOBbIX asbferugqoB (V; R=«-CHg, C,Hs;) (°). Huxem 

YHOMAHYTHIX ABTOPOB He ObWIO, OMHAKO, OCYIeCTBIeEHO NpeBpalllenve Nouy- 
HHbIX MMH COe@/[MHeCHHH B CHMMeTPHUHbIC NPOW3SBOAHbIe TyTaKOHOBOTO aJib- 
Puja Cc JIBYMA OCTaTKaMH aMHHa. 

Takum O6pa3oM, OcTaBaJslocb HeACHbIM, MpOTeKaer JIM peakIHA paciileneHHA 
pHa (B YaCTHOCTH, B TOM Culy4ae, CCIM BTOPbIM pearHpyIOU[HM KOMIOKEH- 
MABJIACTCA apOMaTHUeCKHH aMMH) Yepes CTaAHIO NPOMexKYTOYHOFO COeHHE- 
a (IV) um orulenenve aToMa a30Ta M3 MMPHAMHOBOTO KOJIbIla NPOWCXOMT 
OHH IIPHeM, B pe3y/bTATe OJHOBpeMeHHOTO B8aHMOJeCHCTBUA KaTHOHAa TMpH- 
HHeBOM COM C JBYMA MOJIeKyJIaMH aMHHa. 


RNH — CH = CH— CH = CH — CH= NAr R = CgHg (NOz)2, CN. 
IV 
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C membio .HcceqOBaHHA MeXaHu3Ma pa3MblKaHHA NMPHAMHOBOTO KOJIb 
MbI IIPOBeM peaKIHIO paciileleHHA pa3sMYHbIX NMPHAHHOBbIX OCHOBa 
OpOMHCTbIM WHaHOM HM TeTparH{pOXHHOJIMHOM (B alleTOHOBOM HJM 3(HpHOM p 
TBope). M3 peakuHOHHOl cMecH, Hapsayly c OpoMufaMu AMTeTparHApOxuHoHA 
(VI), yasocb BbIJeMHTb COeqMHEHHA, He CosepxalllMe rasOWAa, KOTOPbIe O 
3aIMCb COOTBETCTBYIOIMMMM WHaHHMuHamu (V): 


Tek R 
arg 
+ CotigNH —> CoHigN —CH=CH—C=C—CH=NCN + 
Vv 
R 

esl + 
+ CoHyoN —CH=CH—C=C—CH=NCoHyoBr 

p a 

vi 

» R=B-OCH;.OC2Hs ,OCsHs ; a NHCOCH; ,CON€CzHs)2 


IIpu 9sToM Bo BCeX cuydaAiX, B OCHOBHOM, MosyyanHch WHaHuMuHbI. Ta 
TeYeHHe peaKUMH PacillelIeHHA 3aMeLLeHHbIX MMpHAMHOB TOBOpHT O ee 06: 
HOCTH JIA pa3MUHbIX MHPHAMHOBbIX OCHOBaHHH. | 

OyuoBpemMeHHoe OOpas0BaHHe B peaKUMOHHOM CMeCH UWHaHHMMHOBbIX TI 
H3BOMHbIX HM JMTeTPAarvAPOXHHOMHAOCB aso NOBOA MpeAMOMORKUTb, ATO nit 
HMHHbI ABJIAIOTCA MPOM@2KYTOUHBIMH COeMHEHHAMHM B 9TOH peaKIHH. 

HescubIM OcTaBaslocb, OHaKO, TIOYeMy X%Ke B OCHOBHOM OOpa3yioTcA HE kK 
HeYHbIe MpPOAYKTbI paspbiBa, a MpoMexKyTOUHbIe coeqHHeHuA. UTOOb! AoKasat 
YTO UMaHHMHHbI ABJIAIOTCA MPOMeXKYTOUHBIMH MIpOAyKTaMH pa3MbIKaHHA, } 
MOMbITAIMCb IIPeCBpaTHTb HX B CHMMeTPHUHbIe AUTETPAarHAPOXHHOMHALI. C 97K 
IleyibIO WHaHHMHH NMOBepraicaA BO3eHCTBUIO COM BTOpOH MO/IeKyJIbI aMHI 
(OpomrufpaT TerparHApoxuHomnHa). IIpH stom yyamocb B MATKMX YyCJIOBHS 
(B CIIMpTOBOM pacTBope, pH MerkOM HarpeBaHHH WK B yCMOBUAX KOMHATH( 
TeMIepaTypbl) COBEPIIHTb Mepexof OT WHaHHMMHOB K CHMMeTPHUHBIM JUTeTp 
rHApOXHHOMHAaM. OTa peakUMA MpoTeKaeT cpaBHHTebHO MejIeHHO TO ypai 
HeHH1O: 


R ¢ 
— 


Haast A 
CotlN —CH=CH—C=C —CH=NCN + CoH,)NH*HBr =NH,CN + 
Q ‘ 
R 


1 | es 
+ CethoN=CH=CH—C=C —CH=NCoHoB1 
R=B-OCH:,.OC>Hs',OCaHs : a-CON(CoHs)2 


IIpu pacienseHHH HeKOTOPEIX MMPHAMHOBEIX OCHOBaHHM ocobeHHO oTge 
JIMBO 3aMeTeH Tepexo UWHaHHMHHa B AuTeTparnypoxuHomHy. Tak, Hanpumey 
MIpH B8aMMOJeHCTBHM Y-MeTOKCHIMpHAMHa C OPOMHCTHIM IMaHOM HM TeTparuyp 
XHHOJIMHOM O¥eCHb ObICTpO BbIKPHCTAJJIM3OBbIBaIOTCA APKO-2KEJITbIC KPHCTasT 
IMaHHMHHa. SaTeM MOCTeMeHHO AeITaA OKpacka pacTBopa MepexosHT B opal 
*KeBylO, H KPHCTasMyecKad Macca MpHoOpetaeT HEOAHOPOAHHIM Buy — cmec 
XKEITHIX KPHCTAMIOB WHaHHMWHa HW OpaHKeBbIX — JMTeTParvApOXxuHomusa. — 

TakuM o6pa30M, WHaHHMHHOBbIe MpOusBOLHbIe elicTBHTeIbHO SABUAIOTC 
MPOM@KYTOUHBIMH MPOykTaMM pasMbIKaHHA UMPHMHOBLIX OCHOBaHUl. TIpe 
MMYIN€CTBeHHOe OOpas0BaHe WHaHHMHHOB Ip paciileneHHu 3aMelleHHBI 
MMPHAMHOB MOXKET ObITh OObACHEHO OOJIbIOM CKOpOCTbIO pa3spbIBa cBA3 
Ca— NB MMpHMHOBOM KOJIbUe, MpeBbnmatoulell cKOpocTh paspbipa C — N-cBa3 
B MOJeKyJIe€ WHaHuMHHa. Ecau yuecTb, KpOMe TOro, MaJlylIO paCTBOpuMocT 
SaMCINCHHBIX B IelM WMaHHMHHOBBIX IIPOM3BOHbIX B alleTOHe WIM B ocpupe, T 
CTAaHOBHTCA ACHbIM, NOYeMY pPeakIHA paclileMJIeHHA B OCHOBHOM HalipaBvisere: 
B CTOPOHY oOOpa30BaHHA WMaHHMMHOB. 
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Orciofa cneqyer, ¥TO ecmH pacTBOpuMocTb IuaHHMHHOBOrO IIpOH3BOJ,HOrO 
{eT KaKHM-1MO0 OOpasoM MOBbIeHa (HalpHMep, 3ameHoli ogHoro pacTBopH- 
i PYM), TO COOTHOWIeHHe OOpasy10MMXCA B peaKIMOHHO! cmecv BellecTB 
KeT CMECTHTbCA B CTOPOHy AuTeTparufspoxunonufa. JlelicrBurenbuo, upu 
MeneHuM y-PeHOKCHMMpHAMHa OpOMUCTHIM WHaHOM HM TeTparHnj{poXMHOJMHOM 
B opupe (B KOTOpOM CoOTBeTCTBYIONMit IHaHMMHH pacTBOpHM T10X0), a B 
WIOBOM CIMpTe, yAalocb NOMYUNTb MMWb OAMH Opomug AUTeTparujpoxHHo- 
qa {-PeHOKCHTsyTaKOHOBOrTO asbyeruya. Jlanee ,Onwi0 HaleHoO, 4TO TIpu 
IMMOJCHCTBHH = @XJIOpAMHUTpopenusata  8-iio_MMpuyuHa c aHHHHOM B 
qe STHIOBOTO CMMpTa OOpasyerTcA C XOPOLIHM BBIXOJOM JIHIb MOHOaHHA 
[OW-6(2’,4’ FuHUTpodenu) amuno-A2,4-nentaquenansa (VII) 


(NO2)2CsHsNH — CH = CH — CH = C— CH = NG,H; 


| 
J 


VII 
3 C.H;NH — CH = CH — CH = C— CH = NC,H;-HBr 
| 
J 
VII 


MeTaHOoie (B KOTOpOM MoHoaHu VII merue pacrBopuM) Nomyyaerca, Hapsyy 
MOHOAHHJIOM, H OpOMrHApaT Auanuna «-HoxrayTakoHoBoro abyeruga (VIII). 
 OOCTOATENIBCTBO, YTO IPH pacieneHHH CaMoro NUpHAMHa OpoMUCTHIM I[Ha- 
MH aMMHaMH He yJlaeTCA BbIJeHTb COOTBETCTBYIOIHX IMaHHMHHOB, [10-BH- 
MOMY, OObSCHAeTCA He CTOIbKO XOpolielH paCTBOPHMOCTbIO IHaHHMHHOB; 
WIbKO OOMbUIOH CKOpocTbio pa3sppIBa C—N-cBa3u B IHaHHMHHe. 
C TOUKH 3peHHA pa3sBRTbIX 3feCb pescTraBmeHu merKO MOryT ObITb OOb- 
HeHbI HaOsioeHuA, cyenaHHpre J[MKMaHHOM, pu pacilenmenun $-xmop- 
pHAuHAa OpOMHCTHIM IHaHOM HW aHHJIHHOM B S9*PupHOM pactTBope (‘). 
TlonyyenHubli B pesyibTaTe 9TOH peakIHH MHTCHCHBHO-OpaHxXeBbIt ocayoK 
lepKal JIHWIb HeOOMbIIMe KONMYeCTBa OpomruypatTa WHaHNsa «-Xnoprsayta- 
HOBOTO aJIbervfa, a B 3HaYHTeIbHOM cBOel 4YacTH COCTOA u3 Opomruypata 
umvnHa. IIpu qoOaBeHuu K peaKUMOHHOM cCMeCH CNHpTau XsJIOpruApata aHu- 
Ha BbIXO, OpomMruspaTa uaHHia pe3koO BoOspacta. YcKopsiollee AelicTBue 
\aBKH XJIOPrvApatTa aHuJIMHa Ha peaKIMIO PaclilelJIeHHA Ka3aJlOCb COBepLeH- 
HeMOHATHBIM, TaK KaK CaM XJIOPrufpaT aHWJIMHa He CHOcOOeH pacilellIATb 
OMIMAHH WIM XJIOPAMHHTpodenusaT WMpuAMHa. OveBuAHO IPH paciilelvieHuyn 
JOpmupHyuHa BHaYame OOpasyercaA MOXO pacTBOpHMbIi B scdupe UMaHH- 
H ([X). 
CosHsNH — CH = CH — CH = C — CH = NCN 
ay 
IX 
cleqHHii pH oOaBmeHuu K peaKUMOHHOM cmecH clupTa HW xsJlopruypata 
{MHA YACTHYHO TepeXOAHT B pacTBOp HM pearupyeT c XJOpruy~paTOM aHHHHAa 
\6pasoBaHHeM XMOprvfpata WaHUa “-XMOPryTakOHOBOrO aJbserufa. 
[lpu nosyyeHul WHaHHMHHOB 3 B-3aMeLeHHbIX MMPHAMHOB CJIeOBaJIO OKU- 
 OOpasoBanuA yByx usomepos. Hanpumep, mpu paciiensenuu B-alet- 
AHOMMP HHA MOLI OOpasoBaTbcew WMaHHMUHbI X uw XI. OHaKo Jo CHX Nop BO 
X CYYaAAX ObWI BbIAeTeH MMUIb OAH u30Mep. Ilo-BuyHMoMy, IPH pacilenJenHH 
AMeIIeCHHBIX HMPHMHOB PBeTCHA IPCHMYIMeCTBEHHO JIM Oa u3 CBAseH C,—N. 


CHiN — CH = CH — CH = C— CH =NCN 
| 
NHCOCHs 


x 
C,HipN — CH = C— CH =CH— CH = NCN 
NHCOCHs 
XI 
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Tlonoxenve 3aMectuTeseli B STHX NPOWSBOAHEIX NO0Ka He ycTraHoBseHO. Mo 
HO HIpe{MONOXRKUTh BCe Ke, UTO OHM HaXOMATCA B a&-NOMO*ReHMU K rpynme CH= NC 

Ilvanumun 8-Me¥OKCHIIyTaKOHOBOrO aJbfervfa Obl BbIAeeH B BHC IB 
pa3HUHO OKpallleHHbIX (bopM — ApKoO-xKeJTOH WM ApKO-Kpacnol. Obe dop: 
MMeCIOT OJMH M TOT Ke COCTaB HM MpakTHYeCKH OAMHAKOBYy!O TeMIepatypy MJ 
jenna. AnamorMuHoe ABJIeHHe HaOsIOJalOcb U B Ciydae WHaHHMHHAa B-3TOK 
rylyTakOHOBOrO aJibjerufa. 

VispecrHo, 4TO COMM JMaHWJIOB TIyTaKOHOBbIX aJiberHqOB MOryT Cyllecr: 
BaTb B BUJe ABYX pa3JIM4HO OKpalleHHbIx (~opM. PasHuly B OKpacke 3TUX MO 
bukanul LunKe oOpacHser AuMopdusmom (°). Moxer ObITb TO Ke ABJIEHHe MM 
MeCTO H Y M3YYCHHbIX WHaHHMHHOB. Cyefyer yuecTb, OHaKO, BO3MO2KHO 
CyMLeCTBOBaHHA IHC—TpaHc H30MepHu y WHaHHMMHOB. OTOT BOMpoc HywKae 
B CMellHaIbHOM UccJIeqOBaHHH. 

B 9KcilepHMeHTasIbHOM YacTH paOoTbl NpuHuMasa yuactue JI. B. MBano 


Bcecoro3Hbii HayuHoO-HccmesoBaTeIbCKHH Ilocrynuso 
KHHOMOTOHHCTHTYT H 28 I 1957 
VWucrutyTt opranuyecko xumuu um. H. JI. Senunckoro | 


Axkajemuu HayK CCCP | 


LWMTHPOBAHHAS JIUTEPATYPA 


1Th. Zincke, Lieb. Ann., 330, 361 (1904); 333, 296 (1904); W. Konig, J. pra 
Chem., [2], 69, 105 (1904); 70, 19 (1904). 2 Th. Zincke, W. Wiairker, Lieb. An 
341, 365 (1905). HH. JI. Knyusaun, T. A. Kebeau, KOX, 15, 628 (1945). 4) 
Dieckmann, Ber., 38, 1650, 1654 (1905). *® Th. Zincke, Lieb. Ann., 338, 314 (1901 
6G. Ebert, Dissertation, Dresden, 1913. 
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Jlornzagn Arkanemuu Hayk CCCP 
1957. Tom 114, M5 


XHMH 


B. B. WJIJIAPHOHOB u JI. M. JIATIHHA 


| 
_ ACCOLWMAIMOHHbBIE COCTOAHUSA CEJIEHA B FA30BOH PASE} 


(ITpedcmaeaexo axademuxom C. H. Boabdxosuuem 25 XII 1956) 


 Corsiacho oOmlenpHHATOMy TIpejcTaBeHHIO, OCHOBaHHOMY Ha e\HHCTBeHHOIt 
\OoTe 110 OMpefeneHuio NMOTHOCTH Napos ('), B Mapax cejweHa npucyTcTByIoT 
a BHA MovIeKyuI: Se, H Ses, HaXOJAUMecd B paBHOBeCHH Apyr c pyro. 
(HakO pe3yJbTaTbI PacdeTOB PpaBHOBeCHH peaKUMH, BKIIOYAIONMX seMeHTap- 
IM CeJICH, TIIpOBeeCHHbIX IPH HCMOMb30BAaHHH JaHHbIX yKa3aHHOH padorTbl, Ha- 
YWATCA B IpOTHBOpeyHH c OMBbITOM (?). 

C Weblo BHECeHHA ACHOCTH Mbl MccmefOBaJIH MIOTHOCTH apoB cenena 
aTH4eCKHM MeTOJOM, B KBaplleBOH alllapatype, B TeMllepaTypHoM MHTepBase 
0° —900° u Auama3z0He JaBeHHH OT JeCATKOB MHJIIMMeTpOB pT. cr. Jo | atm. 

Bei MpHMeHeHbI KOMMeHCaiLHOHHbIe AHasparMoOBble MaHOMETPHI, NMOAOOHbIE 
aHOMeTpy Bpyxkca (?), 4yBCTBUTeIbHOcTbIO B 0,9 — 0,1 mm pr. cr. MaHometp 
Nle€peXOAHOH KallWJIAp TepMocTaTHpoBasHeb pH 700°. PeaKwHouHbli cocyy 
YbEMOM OK. 06 MJI ObIJI MOMeLIEH B Neub, peCTaBABLIy10 COOOl cTaIbHY10 Oos- 
HKYy BecoM B 12,4 kr, MpOcBepsIeHHYy!0 Bob ocH. B orpepctue OoBaHKH Oba 
eyeHa KBaplleBaa TpyOa, NOABelllIeHHaH Ha TOplWaxX Meu, B KOTOpPylo MoMe- 
AJICA PCAKIMOHHBIN COCY], B CBA3H C YeM OH COXpaHAJ HEH3MeHHOe NOORKeHHeE 
HW HEKOTOPOH HaGoAaBllelica TepMHYecKOH AecsbopMallun OomBanku. Anasoruy- 
WM Oblia KOHCTPyKUHA New WIA TepMOCTaTHPOBaHUA MaHoMeTpa (Bec OoBAaHKH 
2 Kr). Kaoxkgqaa 43 eye MMesla MATH CAMOCTOATEIbHBIX 9JIEKTPOOOMOTOK. 

PeakWHOHHbIM cocy Obll cHaO2%xKeH YeTHIPbDMA aMIyJIaMH, YTO TO3BO/ANO 
YOBOMUTb MATb OMbITOB C OAHOM 3arpy3KOH cemeHa. OObem cocyja, amily 
Kalusaapa Obl onpeseneH KasIMOpOBKOH PTyTbIO, a MaHOMeTpa — BOOM. 
93MOX%KHaA omM6Ka AV, -+-0,02 Ma. SamMep TeMIlepaTyp OCyIecTBJIAJICA TIpo- 
WIHOPOBaHHbIMH HaMH TwlaTHHa — MWaTHHa-pOJWeBbIMM TepMONapaMH, KOM- 
HCAILMOHHbIM MeTOJOM. TouHocTb samMepop -++1°. TemmilepatTypa B Oovbumol 
YH H3MepAacb B WIeCTH TOUKAX MpOBH2KeHHeM TepMONapbh! MO yeXJy, BNaAH- 
My B peakWMoHHbit cocyy. AKcHasIbHbIli Nepeliaq He NpeBpliuad OOBMHO 2°. 
NYHOCTh 3aMePOB JaBJICHHA PTYTHbIM MaHOMeTpOM Oba -—-0,3 MM PT. CT. 

Uccaeqosanne Obim0 poBeyeHo c ceseHoM, cogepxaBuiuM 0,004—0,008% 
jeTyaux mpuMmeceli u 0,001—0,002% vTemypa, KOTOpbIi Ob FONOMHHTEIBHO 
CeMb pas MleperHaH B BbICOKOM BakyyMe. Sarpy3Ka ero B peaKIMOHHbIli cocyy 
OUSBOMIacb MeperoHKOl NO BAaKYYMOM TOUHOM HaBeCKH M3 IIpumaAHHOro cocy- 
. Hlocae sarpy3ku pa6ouad YacTb YCTaHOBKH OTMaMBaJlaCb OT BAKYYMHOM wacTH. 

VismMenenuve JlaBmenua 10 Mepe pocTa TeMMepaTypbl OoNbUIOM Mew cleqyerT 
| KpuBoH ympyrocru napa. Ilocne momHoro UcnapeHHA BelllecTBa Map BbIxXO- 
T B OOMaCTbh HeHacbIujeHHoro cocrosHuA. B wax 11 onbirax MbI cyemaJu 
o6acTH HacbIN[eHHBIX MapoB 39 3aMepoB, XOPOIO yJOXKUBIIMXCA Ha OAHY 
uByto. MerofoM HavMeHbIUMX KBaf{paTOB MbI BbIBeJIH 3aBHCHMOCTb, BbIparkae- 
HO (OpMyvioi: 

4987,3 


7 — + 8,0783. (1) 


lg Pum = — 


Sra (bopMysa MOUTH TOA ecTBeHHa dopMywe Bpykca, TO MOMKET CYHKUTb 
HTepHeM TOUHOCTH HalllMxX 3aMepos. 
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Samepbl JlaBsenvii B OOacCTH HeHACbIIeHHbIX MapOB MPOWSBOAMIMCh K 
IIpH TeMMepaTypHOM Xoje BBepX, Tak HM MPM CHWKEHHH TeMMepaTypel. Tou 
OUeHb XOPOUIO Jeri Ha OHH HW Te 2Ke KPHBBIC, YeM WOKa3bIBaeTCA JOCTHKeH 
PaBHOBeCHbIX COCTOHHHH. 

Vi3 japnenvil HeHacpileHHbIX apoB BbIYHCeHbI 3HAYeHHA y (cpeHErO HC 
ATOMOB B MOJieKyuleé) C HOMOLIbIO ras0Boro ypaBHeHHA COCTOAHHA: 


"= Apo, [™ = ( 1) 
1 2 3 
re ungexcht 1, 2 u 3 oTHOCATCH, COOTBETCTBCHHO, K PpeaKIHOHHOMY COCy 
MaHOMeTpy MW KallWiapy. SuHayeHus v2 M ys ObIIM MpesBapHTe/IbHO BHIMHCIe 
TpeXkpaTHbIM TIpHOJMKeHHeM. 
Ha puc. | npegctapienbi 3aBucumocTu v or P. Ilo d@opMe KPHBbIX MOX: 


CyIHTb O XapakTepe MpoleccoB AMCCOMMalMH B PaCCMaTPHBaeMbIX CHCTEM 
(4-8). B cayyae npoctoro pacnaga XX, MpH n>2, Kak 9TO NoKasau Cun 


Puc. 1. SaBucumocts v ot P: a — za cnoxKHOrO pacnaga, 6 — Jia mpoctoro 
pacnaya; J — 9kcnepHMeHTabHbIe ToukH TIpotuepa u Bpokmesmepa (2), 
2 — 9KCMepHMeHTaIbHbIe TOUKH ABTOPOB 


(°), KPHBbIe JOJLKHBI uMeTb S-oOpasHyio cbopmy, a Mo MomoxKeHHIo TOUKH Tepe 
rH0a Ha 9TAX KPHBbIX MOXKHO ONpesenuTh BenMuuHy n. V3 HawiMx skctlepHMe! 
TaJIbHBIX J[aHHbIX TPYHO OMHO3HAYHO 3aKJIOUHTb O TOJIOKCHHM TOUKH Nept 
rmOa Ha usorepMax v—P. KayecrBeHHo XapakTep HallIMX KPMBbIX He MpOTHB 
pewuT OOmenpHHATOMy MpeyctraBsenuto (1). Ogqnako KOHCTaHTb! pocroro pat 
maga Seg= 3Se2, BLIYHCICHHbIe M0 Popmyvie (Tab. 1) 


K=(-- pec ( 


4 4 


IPH BBICOKUX TeMNepaTypax OOHAPy2XUBaIOT TEHJCHUMIO K MOBBIIIeHHIO Cc poi 
TOM P. O7o MNOBBILIeHHe MpeBbIWaeT BOSMOKHIe OTKMOHeHUA AK, KoTOpple ser! 
OWeHUTb, paccuutaB 3HayeHua Ay. IIpu pacuere Av u3 ypaBHenua (2) MbI IpHHAd 
yKa3aHHple TOUHOcTH 3aMepoB P, T, HM yy HW AONycTHMM TOUHOCTH 3aMepoB 1 
4M 7T3B-+10 u -+20°. Oum6xkamu Ams, Aveu Avs BcseqcTBHe UX Masloro 3HaueHh 
MbI ipeneOperau, a Ave, OLCHHBaBIAaACA OTAebHO AIA KAKO TOUKH MO cH 
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WanbHoMy rpapuKy, Opa nopayKka --0,1. OmnOKe B onpeyeieHHn 06! 
Maccbl Am MbI IIpWmucamu id MepBoro M TocmeqHero ONbITa KaKAOW C 
BeauunHy -+0,00004r, a Auld MpOMexKYTOUHBIX ONBITOB BeJIMYMHDI +0,0( 
u 0,00009 r, paBHble noOBHHe pasHOCTeH MexKy HCXOHBIMH HaBecKaM| 
CyMMaMM OTIAAHHbIX Macc CeJleHa. 

CHwKeHHe KOHCTaHT C YMeHbINeHHEM JaBJIeHHA CBUeTebCTBYeT O TPH 
CTBHH IIpoMexkyTouHOH Mexyly Sey HW Se, accOMMalMOHHOM CTyMeHM CeuleHa! 

Ecau jonycrurs pacnaq Se,c*SeacSe2, To B STOM calyyae (6—y)P 3} 
—=Pot+ Pa:2 nu (v—2) P: 4=P,+ Pa: 2, rae Pe, Ps uw P.— napinany 
JlABMICHUA COOTBETCTBYIONIUX accoluMaToB. Orciofja KOHCTaHTa, PpacCUHTbIBae 
TO ypaBHeHuio (3), B AelicTBUTeMbHOCTH paBHa 


Pg KA Pee 
4 (Ky + 2K Po)” 


me: Ki = Pas Park Pr ee 

Vis ypapuenusa (4) cnegqyer, uTo c pocrom P2, NpomoplvoHasbHOM oOnm 
JlaBsJICEHHIO, KOHCTaHTa JOJKHa YBeJIHYHBaTbcA, UTO WMeeT MeCTO B paccMa 
BaeMoM culyyae. JlerKoO NOKa3aTb, YTO CCIM Obl MOMMMO Sez H Seg B CHcTeMe i 
JMCb Seg, TO KOHCTAHTb! JOJKHbI ObITb Obl YMeHbIWMAaTbCA. | 

TeoperHueckH OOOCHOBaHHbIM MeTO pacueTa KOHCTAHT CJIOXKHbIX PaBHt 
cuit TpeOyer 3HaHua 3aBucumocTel v or P npu P->0. B wamem cayyae Tal 
pacer COMpoBoxascA Obl CMMIIKOM MpOH3BOJIbHOK sKcTpanouauHen. [lost 
MBI MCMOJIb30BaJIH MeTOA NoAOopa, B KOTOPOM YUHTbIBaIM 3HaYeHHA KOHCT, 
ONpeeeHHbIX IIpH pacuere Gomee Mpocroro pacnaa. 

KoucTaHTbl TpexcTyNeH¥aTOrO pacmayla XOpOUWIO OMMCbIBaIOT TOJIbKO 
TepMpt 700—900°. KoucTaHTbl yeTbIpexcTyneHuaToro paciiaya XOpowo ong 
BalOT BC€ H30TePMbI, YTO CoracyeTcA C MOCTOAHCTBOM KOHCTaHT MpocToro 
naga Se,Sey aa Temnepatyp 500—650°, mpH KOTOpbIX BAMAHMe MOue 
Se, KOMNeHCHpyeTca BJIMAHHEM Seg. 

IIpu noq6ope KOHCTaHT YeTbIpexXcTyNeH¥aTOrO paciaya, aHaslorMuHoro Ff 
nay B Mapax cepb! (7), Mbl MpOv3BONbHO JOMYCTHIM He3aBHCHMOCTb TeMJoL 
adieKTOB OT TeMIlepaTypbl, YTO, KOHEYHO, He BNOMHE MpaBHJIbHO. 

YpaBuenua saBpucumoctelt lg K or 1/T umewrT creqyromlui Buy: 

36700 62700 


93900 
lg Kg ee Zee + 2941. 


HeckouibKO COMHUTEIbHOM ABIAETCA CAIMUIKOM OobUOe 3HAIeHHe BEIM | 
AH 8B nmepBom ypaBHennu. Ha puc. | noKa3aHbl paccuuTaHHble 3aBHCHMOCTH 
P: CIVIOWHbIMM JIMHMAMH JIA COXKHOTO HW WYHKTHPHbIMM WIA Mpocroro pach 
Tlocequve BbIMHCJICHbI 10 CpeHeBSBeLICHHBIM KOHCTaHTaM u3 Ta6s. 1. 
AyeT OTMeTHTb OombuIOM pas6poc ToueK IIpofuepa u Bpoxmensepa npu Mol 
INCHHBIX JaBJICHHAX, HMCHHO B OOWIACTH, Fe TOUHOCT JOKHA ObITh OOJIbHE 

Aptopbl raiyOoko mpusnarenbubt C. UW. BompKosway, B.aGopaTopHH KO 
poro ObIIO BbIMOJIHeHO HacTOsIee UCCeEOBaHHe, 3a MOCTOAHHBIM WHTepec H Oh 
Hepxkky. 

Hayunplt MucTHTyT nO yyoOpeHuam um MHceKTOpyHrucuyam Ilocrynusi0 | 

um. 9. B. Camoiinoza 24 XII 1956 } 


UMTHPOBAHHAS JIMTEPATYPA 


1G. Preuner, lL Brock m6 lil er, Zs. phys. Chem Sf-1129 (1912). 20m 
M. Yost, H. Russell, Systematic Inorganic Chemistry of the Fifth- and Sixth-gri 
Nonmetallic Elements, N. Y., 1944. * L.S. Brooks, J. Am. Chem. Secs (Awe (tas 
*H.W.BakhuisRoozeboom, Die Heterogenen Gleichgewichte von Standpunkt | 
Phasenlehre, H. II, Abt. 3, A. H. W. A ten, Systeme aus zwei Komponenten, Braunschw 
ae Gis = mi ae Die ee Aa oa und der Allotropie, Berlin, 193 

. Wolf, Angew. Chem., 67, ; H. Braune,S. » Wh i 
Zs. Naturforsch., 6a, 32 (1951). \ ) Sh eter a 
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: 


B. O. JIYKAWWEBHY 


AEWCTBUE XJIOPAHTHAPHOB HEOPrAHHYECKHX KUCJIOT 
HA APHJICYJIbB®OKHCJOTDbI 


OBLIMM METO NOJYYEHHSA AHPHAPHOB PEAKUHEH 
APHJICYJIbPOKUCIIOT C P.O; 


(ITpedcmaeaeno axademuxom B.A. Kasancxum 23 II 1957) 


Xopowlo usBecTHO, UTO HavOouee pacnipocTpaHeHHble cuocoOnl npeBpallenusA 
ICY bDOKUCIOT B CYJIbOXTOPUAbI OCHOBAaHbI Ha OOpadorKe HaTpPHeBEIX HI 
(HEBBIX COJeH CYIbPOKUCIOT MATHXJOPHCTHIM ocdopom, pexke — xslop- 
icbIo cbocbopa; xJOpcyboHOBOH KUCOTOH OObIYHO JelicTByIOT Henocpel- 
CHHO Ha HeCyJIb(PHpOBaHHble BelllecTBa. Cpe MHbIX XMOPAaHTHAPHAOB, Ha- 
ep PCls, SOCl2, COCle (Hexoropbie, KcTaTH CKa3aTb, OUeHb ynoTpeOuTesb- 
AJiA NOUYYCHHA XNOpAHrUAPHAOB KapOOHOBbIX KMCOT), OOpaliaer Ha cea 
IMaHHe, NO pesyJIbTaTaM JeHCTBHA, THOHMIXIOpuyA. CormacHo WaHHbim T’anca 
4epa (1), Mp KHNAYeHHH THOHHIXMOpufa c cysmbdpoKHcCMOTAaMH HIM UX 
AMM HapsAyy C cybpoxXNopHyaMu YacTO To/yualoTCcA aHTHApUAbI cysbcpo- 
JIOT; TO 3aKJIOUCHHIO aBTOpa, CYyJbPOXMOpHAbl WH aHrHApHAbI OOpasyrorcs 
CHOBHOM He€3aBHCHMO [pyr OT Apyra. 
CyJa 110 MHTepatype, pH B3avMOjelcTBHH CYsb*OKUCOT C NATH XJOPHCTbIM 
(opoM, B Bue HCKJIOUVCHHA Tak2xKe BOSMOKHO OOpasoBaHhe AHTuApPHAOB. 
} HMeeT MeCTO, HallpHMep, B cuy4ae O-UCybOKUCHOTHI N-KcHsOMAa (?) 
YYAbOKUCIOTH N-quuo_OeH30na (°). Ha ocHoBaHHH Hallux HaOsIO,eHHH 
BbIBAeTCA, OHAKO, UTO OOpasoBaHHe aHTuApPHACB MOA AelicTBHeM NATHXJIO- 
Toro qocdopa Ha CyJIb*OKHCIOTHI HIM UX COM — ABJIEHHe JOCTaTOUHO 
HpocTpaHeHHoe: B Tad. | NpHMBeeHbI pesyJIbTATbl STOH peak Ha pape 
(HHeEHHH. 
Cymbcokucaoty (0,01 Mom.), o6bmgHO coyep2Kallly10 | MOJ. KPHCTaJJIM3alMoH- 
 BOJbI HIM COOTBeTCTBYy1Ollee el KOsMYeCTBO Oe3BOAHOH HaTpHeBOH CoOJH, 
WUBaIOT XMOPOKHcbio (pocdopa (1 Ma) H cpa3y npHOaBssior PCI; B Mopomke 
)r). C cympcdbokucnoTaMu B pxjle culyaaeB MOUTH Cpasy HadvHaeTCA 9Hepruy- 
peaKilua, Macca pasorpepaetca Yo 30—40° u pasxmxaerca. Hartpnespie 
M pearupyt!or MejeHHee (cM. orbit 4,6, 7). Ilo ucreueHuu BpeMeHH, yKa- 
HOrO B TaOJIHe, NOUyKUAKy!O Maccy MepeJIHBalkOT B CKJIAHKY CO JIbJOM, 
PrMYHO BCTPAXHBAIOT, 3aTBeEPCBIUM M3Me/IbUeCHHbIM MpOAyKT CPuJIbTpyiwr, 
MBIBaIOT BOJOH HW CyllaT Ha BOPOHKe, MpocacbiBad Yepes ocafokK BO3AyX Tpu 
HaTHOH Temmepatype. AHTHApHA U CcysbPoOXMOpUA paseMAIOT C TMOMOMIIbIO 
AHO YKCYCHOM KMCIOTHI HIM Supa, B KOTOPbIX PpacTBOPHMOCTb aHruApH- 
HesHauHTeibHa. Mp yOequsiucb B TOM, YTO aHTHpHAbI CyIb(POKUCOT 
a3yIOTCA JO OOpaooTKM peaKIMOHHDIX cMeceH Bool. Ec, Hampumep, 
apite 3 (C CYyJIbOKHCMOTOH) pas6aBHTb Maccy HeOOJIbIIMM KOJIMYECTBOM 
Sls (2 mu), OTH TPOBAaTb H MpOMbITb aOc. 3PHPOM, TO KOJIMYeCTBO NOMYAUB- 
OCH aHrupusa cocrapuT oKom0 40% Teopun. Jamee, aHruypHypl cy JIbipo- 
NOT MOUTH He W3MeHAIOTCH pH KpaTKOBpemMeHHoM BosyelictBuH PCI; B 
ov c POCIs (10 muu., 30°). Hakonell, B STHX yCIOBHAX HCKIOUAeTCA BOSMO2K- 
rb OOpasOBaHHA aHPHAPHAOB CyJbPOKUCOT elicTBHeM CYIbPOXMOPHAOB 
YIbPOKUCOTH HIM UX COMM (MyTbh AIA NOTYYeHHA AHTHAPHAOB KapOOHOBBIX 
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KucloT). TlostromMy MoxHO MpHHATb, YTO MeXaHH3M oOpasoBaHHuA CyJbpox 
PHOB M aHTHAPHAOB CyJbPOKHCOT, HCXOAH HB CyJIbOKHCAOT HJIM UX CO 
epegaerca cvleyky!oulMMH CcXeMaMH: 

» 


RSO3H + PCl; + RSO,-O-PCl, + HCI — RSO2C]I +- POC; + 2HCI1 
RSO,:-O 


RSO,-O-PCl, + RSO3H > "PCl, + HCl > (RSO,),0 + POCI; + HCl 
RSO,0: 


aHavlOrHuHO poTekaer mpowecc OOpasoBaHHA aHruApuAOB cy IbOKUCIOF 
peakUHH C THOHMJIXJOpHAOM: 


RSO,:O. 
RSO,0-SOCI + RSO3H > SO + HCI + (RSOz)20 + SO, + HCl 
RSO,:O° 
Tao6Oauna 1 
OnbiTbI c cysb@o- OnpitTp! c Na-covib10 
KUCOTOH Cy JIbQ@OKHCJIOTEI 
PayuKkan : re se J ts se 
x ne EC : ise . 
5 Cy IbOKUCIOTHI 8 M Se ie 8 B g6 capi 
fe Orsay sas} Gos rouse HS CEs | 
5 ROE ies aa) HE: Bilis ae5. 
S Se8| & eS eas wa es | 
rz E65 aoe noe ESS axe | Ox e 
1 4-C1C,Hs— 5 5,4 83,0 5 HeT 93,0 
a 2,4-Cl,C,H,— — — —_ 45 7,3 90,0 
3 2,5-C’,C,H,— 5 59,3 33,0 4 8,4 85,0 
4 2,3,5,6-Cl,CgH— 5 40,7 55,4 90 HeT 98,5 
5 2,4-Br,C,H,— 5 38,2 49,3 15 5,8 91,8 
6 2,5-Br.C,H,— 5 34,7 62,2 20 ae 68,5 
7 3-(NO,)C,H,— 5 26,3 62,7 10 HeT 53,9 
8 4-CH,C,H,— 5 16,6 73,9 5 HeT 97,9 
9 2,4-(CH,).Cs5H;— 5 38,1 60,4 5 15,2 84,6 
10 255=(Giia)sGels 2 28,0 68,2 is) 1,0 84,0 
11 2,4,6-(CH,)3C5He 3 61,6 29,4 6 34,0 60,4 


OTHMU CX€MaMV BbIparKaeTcA TO, YTO Mpollecc «NepeaHruApn3saluu» — B Ha 

cyyanX Mepexo OT XJOpaHrvApwAOB HeopraHWyecKUX KHCJIOT K XJOpaH? 
puaM WIM aHrHpusaM apvicyb*OKUMCIOT — OCYLIeCTBIAeTCA Yepes CO 
BETCTBYIOUMe CMEIMAaHHble aHrvpufbl (aHalorMyHO OOpas0BaHHio xXwOpaHr 
PHAOB HM aHIrHApHAOB KapOOHOBbIX KHCJIOT). 

XJIOpOKHcb (hocopa pearupyerT CO CBOOOAHBIMH CysIb(OKNCIOTaMH 
HaTPHEBbIMH COJIAMM S3HAUMTeIbHO MejieHHee, 4em PCl,;, npwuem c cOuAMH ¢ 
PpasylOTCH UCKJIOYHTEJIbHO CyJIbOXMOPHAbI, B TO BPCMA Kak C cyJboKuCIOTA: 
Hepefko Take HM aHrvpufbl (Tadn. 2). Bo Bcex ombiTax cysboKUci0 
(0,01 Mom.), coqep2katlyt0 1 nau 2 Mou. KpcTaJMH3alHOHHOM BOsbI, HarpeBalo 
TreueHue 1 uaca cPOCls (4,0 ma) mpu 104—106°, nocne vero cmecb oxsarxKJlal 
WM pasJiara‘or BOOM CO JIbAOM, KaK YKa3bIBaJIOCb BBIILe. 

Harpuepble Cou CYJIb(OKMCIOT JIMLIb OUEHb MefJICHHO pearupyiwrT Cc KUE 
IMM TpeXXJOpucTbIM docopom. MckmoueHve cocTaBJIAIOT COJIM Me3sHTHIIE 
W 2,4,6-TpU3sTHIOeH3OI-CyIbMPOKUCOT IpH cosepxKaHHu B HUX OKONO | ME 
KPUCTaJJIM3aWHOHHOK Bob (10 pacueTy). B stux AByX CJlydaAX, TOUHO TAK: 
Kak HM CO CBOOOAHbIMU CysboKUCMOTaMH, OOpasylOTCA MpeMMyLecTBeHHO é 
rHApHAbl cybpokucsor (Tabs. 2). Bo Bcex onprrax Ha 0,01 mou. CY IbMPOKUCIO 
Op110 B3ATO 4,0 ma PCls. 

Bo3sMOxXHO JIM NosyyeHve aHruApHAOB cysbPOKUCHOT Np B38anMojelicTB 
CYIbMPOKUCIOT C XNOPCybdoHOBOM KUCTOTOT ? 

Hegasuo (*) Mbl MoKa3auIv, ITO 3f\ecb, TOUHO TaK Ke Kak C XJIOpruypuya 
APyrux HeOpraHwyecKuxX KHCIOT, Ha MepBOM state oOpasylorca cMewaHH 
aHTHpHIbl RSO2-O-SOsH, BenegcrBue yero, KasasloCb Obl, CosqaroTrca Mp 
NOCbLIKH JWIH aIbHeHIWero B3aHMOJeHCTBHA TO cxeme: 


RSO3-O-SO3H + RSO3H = (RSO2)O + H,SO4. 
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ACHCTBUTEbHOCTH, OHAKO, aHPHPHbI OUeHb werk pearHpylor Jlambiue 
XJIOPCYIbPOHOBOM KHCIOTOH, MOSTOMY HaKOMWeHve UX, 3a HCKOUeHHeM Oco- 
x CilydaeB, PaCCMaTPHBaeMbIX HWKe, HeBOSMOXHO. MbicwHMO j[BONKOe Te- 
HHe STOrO Mpolecca B HavasIbHOl cTaquu: 


RSO, 
O + CISOs;H = RSO2C1 + RSO,-0-SO,H (6) 
RSO, 
RSC. , 
‘O +. CISO,H = RSO;H + RSO,-0-S0,Cl (7) 
RSO, 
Ta6auna 2 
OnpiTbl c POC], Onpitbt c PCl, 
‘I Pazukan HE i i ses = 
3 Sal | eee) & sm | 3.8 
SI CY JIbOKUCIOTEL = 3 e eae) oa BS os 8 
ro) i a = 56 a Erg s = Boa 
on = >s ae 3 = > e 
A axe (Ox | BSS] ae |oxse 
| 

1 C,H;— 20,0 68,0 2 28,2 2,3 
ie. 4-C1C,H,— 49,2 44,8 2 320 3,0 
3 | 2,5-Cl,C,H,— 66,5 18,8 2 10,5 -} cnenpi 
4 3-(NO,)CgH,— 51,5 13,5 2 9,0 » 
5 | 2,4-(CH,)<C.H,— a 98.0 { 40,0 > 
6 2,4,6-(CH;)CH.— -- 98,5 1 63,0 ash 
7 C,)H,-1— _— 98,0 1 42,5 10,2 
8 C,,H,-2— _ 86,5 1 38,5 22,4. 


B nepBoM cilyyae MOJIOBHHa B3ATOrO KOMMUeCTBa aHTuApUsa Aom«Kua Opiia 
IIpesBpaTuTbes B CysIbcsoxXNOpHA ToTYac %Ke Nocwe pacTBopeHuad aHTuApyya 
OojbuwioM u3s6BnITKe ClSOsH. Ilo Haim HaOmoyeHHiM, cysbioKUMCAOTHI, 
STBETCTBYIOWNMe aHTHApHyaM, pearupyroT c ClSOsH MegmenHee anruypHyAoB; 
STOMY IIpH ClipaBeAJIMBOCTH CxeMbI (7) B peaKIHOHHOHM CMecH B TepBbIM MOMeHT 
cle paCTBOpeHHA aHrvypuya MorJio Obl He OKa3aTbCA TaKOrO KOJIMYeCTBa 
boxsopHjya, KOTOpoe oTBevaeT NOMOBHHE B3ATOrO aHTupHya. Bornpoc 
AIOCb Pa3PeIIMTb 9KCIEPHMeHTAbHO C MOMOMIbIO aHrHApUuOB O-uxXNOp- 
H30JI- HU M-HUTpOOeH3oNcymbdoKucnor. IIpuBoquM onbir c aHrHypHyoM 
HUTPOOeH3OJICYIbMOKHCIIOTLI: TOHKO H38MeJIbyeHHOe BerlecTBo (0,00125 mon.) 
IpoOupKe OGMHBAaIOT OXsAKTeHHOH Jo 0° xopcymbPoHOBol KUcOTON (3 Mul) 
WM MOMeIIHBaHHH HU yepes 20—30 cekK. BbIJIMBaIOT Ha Jef, NOyYad NOYTH Npo- 
AYHbILi pacCTBOp CO cueqaMu M-HUTPOOeHsOICyIbpoxsopKja. Takum oOpa3om, 
PaBeQIHBOM MOXeT ObITh TOMbKO Cxema (7), . 
B surepatype omvcaHo o6pa30BaHve aHrHpHa O-ucybPOKMCHOTHI OeH- 


RAGA. 


aS A » ‘ 
na | | eal peakIveli XMOpCyIbOHOBOM KHCJIOTbI C WHKaJIMeBOK COJIbIO 


SO, 
wicylbpoKUcoTH mupH 120°(5). Ciegyer Mouaratb, TO BO3MOXKHOCTb 
WyueHHA 2TOTO BHYTpeHHerO aHrHfpuAa oOycoBeHa ero yCTOHYMBOCTbIO 


Bo3elicTBHIO ropsauelt CISO,H, Hapsgy C Kpalineli HempouHocTbio NpoMexy- 
SO,-O-SO3H 


i ae | 
[HO OOpasyrollerocA CMelaHHOrO aHruspuya | | , KOTOpbIH, 16 
PM sOuts 
De BOSHHKHOBeHHA, TOTYAC Ke MMKIH3yeTCA. 
B 3aKsiouenve ONMIeM COMMA MeTO NOMYYeHHA AHTHAPHAOB CysMbPOKUCLOT 
icTBuem tbocopHOro aHTHApHAa Ha CyMbPOKUCOTH B XOpopopMe, Hallomn- 
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Had Mp 9TOM, YTO B cpesle yruleBOOpOqOB MOryT oOpa30BaTbCA COOTBE 
cTByloulue cysbpoubl (°). 
CnocoOn, OCHORaHHbIe Ha B3aHMOfelCTBHH CyAbPOKHCHOT C XJOpaHrH 
puyamu HeOpraHHYeCcKHX KUCJIOT HIM Ha Cysb~pupOBaHHH OJIeyMOM (auTepaTy 
cM. (7)), JasleKO He BCerja IPHBOAAT K aHTHApHaM, KOTOPbIe K TOMY 2Ke ObIBa 
OOBITHO 3arpASHEHbI PHMeCHMH CY JbPOXMOPUAOB, CYIbPOKUCIOT U cysb:poHoat 
qTO OCIOKHAeT BbILeNeHHe UX B UucToM cocrosHuH. I]aTuoKucb cpocopa Obl 
ampoOupoBaHa 6e3 ocoGoro ycnexa Aa NomyyeHuA aHrHApHya o-cy boo 
30HHOM KUCIOTHI (8); HeaBHO ONMCaHb! Cilyya IIpHMeHeHHA P,O; WA NOLydeH 
AHTUPHOB MeTaH-, STAHCYJbMOKHCMOT, a TAaK%Ke OeH3O/- MU N-TOJIYOJICY Jb 
KucnoT (1°); BbIXOAbI MOCIeEMHUX ABYX AaHIHAPHAOB HeBbICOKH — OKOJO 50 
TeOPHU, BOSMOXKHO BCeACTBHe MeperpeBaHua PeakUHOHHOM CMeCH. 

Hau cnoco6 pa6otp Takos: cybdokucsoty (0,02 Moul.), coqep2Kalllyto 
usu 2 MOJ. KpHCTaJINIH3, BOMbl, CyCMeHAUpylor B adc, XMOpodopme (15—25 mh 
M MocTeneHHO JoOaBAIOT NOpouIOK P.O, B OOJIbUIOM H3ObITKe (6—10 r), Bpew 
OT BpeMeHH pactupast ocagoK. Jlna OKOHYAHHA peakUMM TpeOyeTca HeMpojo 
*KUTeIbHOe KHNAYeHHe (KO 30 Muu.). IIpusHakoM KoHIa peak ABJAeT 
nouiHad OeclBeTHOcTb pacrBopa. J,ambile NOCTyMalor ABOAKO: JerkO pacTBOPHME 


Ta6aununa 3 

3 Auruyzpua 

S 

a ApoMatTuyeckuit PaquKal b ( 

fs) BbIXO], 2 opMa KpHcTaJIOB (H3 x0- 
cs CUE ZOE % teopuu | 7: MW.» °C podopma usu xmop6eH3 0a) 
4 6H;— 80 90—92, 4-rpaHHble MpH3MbI 

2 4-CiC ,H,— 85,5 ox. 150 4-YpaHHble MpH3Mbl WJIH MHO- 

rorpaHHHKH 

& 3,4-Cl,CgH,— 90 418—119 4-yroJIbH. TaOJHUbI HIN MpH3MbI 
4 2,4-Cl,C,H,— 86 190—195 4-rpaHHble MpH3MbI 

5 4-BrC,H,— 88 170—180 4-~paHHble MpH3MbI 

6 3,4-Br.C,H,— 84 163 KoporTkHe mpu3MbI 

Wf 2,4-Br,.CgH,— 89 225—230 4-rpaHHble IpH3Mbl 

8 3-(NO,)C,Hy— 80 oK. 160 TaOnuuku 

9 4-CH;,C,H,— 90 425—130 Ilapannenenunerbt 

410 3,4-(CH,)¢CoH— 86 137—140 4-rpaHHble MpH3MbI 

44 2,4-(CH,).C,H,— 93 1538—156 MuororpaHHHkH 

12 2,5-(CH,),C,H,— 90 126—128 TlnoTHble Ta6JHUbI HIN Mpu3MbI 
43 2,4,6°(CH,;)3;CsH.— 88 OK, 225 4-rpaHHble MpH3MbI 
14. C,,H,-1— 84,5 ox. 210 4-r~paHHble IpH3MbI 

15 C,,H,-2— 82 185—190 4-YrOJbH. TaOJMIbI AIH MpU3sMbI 
416 C,,H,O.-41— 56 245—250 HeonpefenenHaa 

47 C,,H,0.-2— 40 oK. 250 Bopowapyataa 


aurufpuAbl CepyT B XNOpodopM, pacTBOpHTeNb NOMHOCTHIO McHapsIoT B BaK 
YMe, KpHicTasWIM4eCKHM OCTATOK aHrHpHa IpOMbIBaloT JIeqAHOM yKCyCHOH KU 
010K M apupom. B octaubHBIX cilyyatxX peaKIMOHHYy!o Maccy oOpaOaTHIBa 
BOMOM CO JIbOM, OcaOK aHTuApua uIbTpyIoT WH MpOMBIBaloT MO-MpesbIy 
ulemy. AHrHApHybl %- UH B-aHTpaxHHOHcyIbpoKUcMOT UMeIOT caOyIO *KeAT 
BaTVIO OKpaCKy, OCTaJIbHble — 6enOCHeKHBI. 


HayyHo-nccreqopatebcKHH MHCTHTYT Ilocrynuso 
OpraHWyecKUX NMOJYNpOLyKTOB HM KpacuTevteli 23 II 1957 
um. K. E. Bopomrmsosa 
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Hoxnagn Ankagemun nayxr CCCP 
1957. Tom 1414, Ne 5 ° 


. XHMH A 


Akxayemuk H. H. HA3APOB, JI. A. SHOBCKAA, B. I. PYCEB, 
C. M. MAKHH u H. H. HASAPOBA 


CHHTE3 TEPAHWJIAWETOHA, 3-METHJIFEPAHHJIALLETOHA, 
MICEBXJOWHOHOHA H MCEBJOHPOHA 


B xoje cucTemaTHyeckHX padoT B OOaCTH CHHTe3a H30IPeHOHAHbIX Coequ- 
init (*) Hale BHHMaHve IpHBeKsa HeOobIUIaA cTaTba Kappouia (2), rye coo6- 
JIOCb, YTO IPH HarpeBaHHA JIMHANOONA C ALETOYKCYCHBIM SPUPOM B MIpHcyT- 
MM HeOOJIbUIOrO KOJIMYECTBA AJIKOTOATa HaTpHA OOpasyerca repanusale- 
1 ¢ BbIXoJoM 40—45%. OToT cnoco6 NosAHee Obl MCNONb30BaH TakxKe Jpy- 
m4 aBTopamy (°, *) AA NoWyYeHHA TepaHusmalleTOHa HW HEKOTOPBIX eFo aHawio- 
3. MnrepecHbii BapnaHT cuHTe3a Kappona Obit Upeqmoxwen Kalimenom u 
me (°). B3auMojelicTBHeM slaHasoosa C J[MKeTeHOM B IIPHCYTCTBHH MeTaJJIH- 
KOTO HaTPHA aBTOPbI NOUN c BbIxoJom 61% smHHamHaleToaueraT, MH- 
143 KOTOporo upH 170—235° yan repanHusmalleTOH c BbIXOJOM 78%. 

Mp ofpoOuo ucceqoBamH OOa BapHaHTa CHHTe3a Ha MpuMepe JIMHaOoa 
s-MeTHJIJIHMHaOONa C UesbIO OTPAOOTKH MeTOJa NOMyYeHHA TepanusaleToua 
3-MeTHJIrepaHHualleTona. Okasaulocb, YTO peakKUHA MexKAY JHHAaNOOIOM WH 
[@THJIMHaJOOJIOM H alleTOYKCYCHBIM S*UPoOM JIyyle BCero IPOXOJMT pH Temme- 
rype 160—180° 6e3 Bcakux KaTamusaTopos (°). Hansyumne BbIXObI (65—70 % ) 
aHusialeTOHa H 3-MeTHIrepaHHalleToHa JOCTHIHYTHI NpH HCMOb30BaHHU 
paTHoro u3ObITKa alleTOyKCycHoro supa HM Mp BO3SMO%KHO Oosee ObicTpoM 
[eHHH peakuuu. B mpolecce peakUHH BbIesAeTCA Jo 90—95% TeopeTuyeckoro 
TMYeCTBA YIIeKHCOFO rasa (cosepxaHhe CO, No anausy cBpllue 99% ) 4 OTTO- 
TCI MOUTH TEOPeTHYECKOE KOJIHYECTBO CHUPTA,COsepKallero IpMecb aueroua. 
CnesyeT OTMETHTb, YTO OTTOHKA CHUPTa 3aBepllaeTCA 3HAYMTeIbHO paHbie, 
f BbIeleHHe yruiekHcmoro rasa. Mcxoqa U3 3THX JaHHbIX MOXHO MOsarath, 
) peak OOpasoBaHHA TepaHuJialeToHa UM 3-mMeTHsITepaHHsaleToua Mpo- 
IHF wepe3 CTauio aljeToalleTaTa Mo CxeMe: 


Pa I oe 
OH MH auKeren OCOCH,COCH,; ee 
ie 


R=H,CH; 


YT MeXaHH3M Obl HaMM JOKa3aH (!) pH peakUMH MEKAY AUMeTHBAHNAKAap- 
[OJIOM H alleTOYKCYCHbIM S*PUpOM, re yAalOCcb BbIAeIUTb alleToaleTaT AHME- 
IBHHUJIKapOuHosa, WHpOH3 KOTOporo laeT MeTHJITeTeHOH, ie 
IIpu usyyenuu BTOporo BapvwaHTa CHHTe3a MbI YCTAHOBHJIM, YTO allMJIHPO- 
we JiMHaooa MH 3-MeTHJJIMHAIOONA AHKeTCHOM JIYUUe BCePO BeECTH B IPHCYT- 
HH MUpUAUHa WM TpHSTHaMHHA, a He MeTasuuecKOrO HaTpuA. B pa3pa6o- 
HbIX HAMH YCJIOBUAX BbIXO COOTBETCTBYIONIMX alleTOalleTaTOB COCTaBAAeT 
~90%. Tluponn3 ateroaletaToB Jyulle NPOBOAUTb BO3MOXKHO OpicTpee IPH 
mepatype 160—200°. O6e craquu peakyuH — allusMpoBanne HW NHpOss— 
KHO IIPOBOJUTb 6e3 BbINeeHHA MW OYMCTKM TIpoMexyTOUHOrO alleToaleTaTa. 
Onupasch Ha NonyyeHHble aHuble, MbI pelMIM UCcefOBaTb 06a BapuaHTa 
KIM Ha ipHMepe JeruApomMnanoona HW 3-MeTHJerHApOsMHaMooNa C WeJTbIO 
paOoTKH MeTOJOB CHHTe3a NceBOHOHOHA M ceBgoupona. K Momenty Havana 
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Hamel padors! Opia omyOnuKoBaua craTbs Jleficu (*), KOTOpbIH Ha MpuMepe J 
MeTHISTHHMIKapOuHoa HM HeKOTOpbIX Apyrux MpocTeHuMx STHHMAIKAapOMHON 
WOKa3aJl BOSMOXKHOCTh CHHTe3a AMeHOHOB MO OOMeH CxeMe: 


OCOCH,COCHs 


ie \) tee 
N\ on ukeTeH — = ae Hs 
Den cscH Jair» C-C BCH —eg = C= CTICH = CHCOCH 


Bropyvo craquio peakuun — nupomns aleToauetata —Jlelicu MpoBoJM B Ipucy 
CTBHH HEOOJIbUINX KOJIMYECTB M-TOMYOMCYAbPOKUCJOTH. QTOT MyTb NOAYAeHk 
JIMeCHOHOB Obl JeTasIbHO UCceMOBaH B Halle JaOopaTOpHH Ha WesOM pAse Tp 
THUHDIX AllCTHJICHOBbIX cmupTos (8). B xofe Halle paOoTbl B NeyaTH NOABH At 
KpaTkad 3amMeTKa Hapa (°) 0 BO3MO2%KHOCTH HCHOJb30BaHHA peaKIHH Mex] 
JerHAPOMMHANOOOM HIM 3-MeTHJAerHApOJMHAOOJIOM H alleTOyKCYCHBIM Spupc 
WIM EMKeTeHOM JIA CHHTe3a ICeBJOHOHOHA M ceBgoupoHa. 3atTem Has (? 
MOApOOHO OMUCaN MeTONMKy TowyyeHHa 3-MeTHANCeBAO“poHa U3 3-MeTHJIJ 
THApOMMHaNOONa WM a-MeTHaleToyKcycHoro supa. Hakoneu, nefaByo H. 
TIpeo6paxenckuli c coTpyquuKamn (1!) cooOnuiM O NOyyeHHH ICeBOHOHO 
U3 JIerHApouHasooa HU WMKeTeHa Yepes alleToalleTaT AervApouHHasooNa. 

Mo u3yanid 06a 3TH BAapMaHTa CHHTe3a H YCTaHOBUJIM, YTO peakKUHA Mex 
Jeruf[pomuHasooOM WH 3-MeTHIJerHAPOMHHAMOOIOM HW alleTOYKCYCHbIM 3 
poM jlydWle BCero IpOxOAUT Up HarpeBaHuu B aTMOcdepe a3ora upu 170—18 
B OTCYTCTBHe KaTamu3aTopoB. B sTHX yCMOBHAX BLIXOJ NCeBAOMOHOHA H TIceBy 
HpOHa COCTaBAAeT OKONO 55%. 


aueTOyYKCyCHHA 
RG G odup R= 170-195 RZ ¢ ~ 
H van DuKeTen COCH,COCHs3 “S605 @) 
CH3 
QS -Ers 


AuMiupopanne Jeruaqponmmvanoonma UM 3-MeTHAJerHqponunanoona WuK 
TCHOM TIpOXOMMT syulle BCero B MpHCyTCTBHH MMpuAuHa HIM TpusTHIAMM 
pH Temnepatype 70—80°. IInpomu3 nowyyeHHbIX TAKUM O6pa30M alleToalleT 
TOB JerufpomwMHastoonla WU 3-MeTHIJerHqpomMHanoola MpoBosusca mpu 185 
195°. B mpouecce mupoumusa BbiJemserca IpHMepHo 80—85% TeopeTu4ecKO 
KOJIMUeCTBA YrvieKHcsIorO rasa (coqepxaHHe CO, mo aHamu3y cBbilue 90% 
Bprxoy MceBqOHOHOHA H NCeBNOMpoHa, CUHTAA Ha HCXOHbI eruApomMHa0g 
wIM 3-MeTHIeruApomunamoon, coctaBiseT 50—55%. 

[pu Wik iM3alHd NOYYeHHCLrO TAKUM OOpasoB MCeEBAOHOHOHA C MOMOLLbIO CM 
CH cepHolt HW JIeqAHOM yKcycHolt KucmoT (!) oO6pa3s0BaJICA HOHOH C BLIXOJOM 05 


QKCNeEDHMeCHTAAbBHAA YACTHS 


1. Tonyuenuve repanuaanertoua. a) Cuecb 77 r (0,5 moms 
JuHanoona “130 r ( 1 Momb) aleroyKcycHoro acupa ObicTpo Harpe Jo 160 
180° (Bosqyx MpeqBapuiTebHO BBITeCHeEH a3OTOM) HM MOAepxKUBaNM STY TeMM 
patypy AO mpekpalleHua BbiyeneHud rasa (IpHMepHo 3—4 yaca). Bprjes 4100 
oKkono 10 mI yrueKucnoro rasa (88% TeOpHH) HM OTOrHasocb 25,8 r cnupt 
(T, kun, 75—78°). [syKparHoit pasroukoit ocraTKa BbIgeneHo 70 r (oKom0 70% 
Wake 5 a c T. Kul. 92—94°/3 mM, 1,4674; Avaxe (B MeTaHone) 291 


Halineno %: C 80,55; 80,49: H 11,37; 11,42 
CysHy2O. Buruvcmeno %: C 80,35; Teil Hl bet 


Cemukap6ason, T. mui. 95—96° (us cnupra). 


HaltiqeHo % :N 16,42; 16,42 
Cy,H2;03. Bpruucneno % ; N 16,74 
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6) K cmecn 15,4 r (0,1 Moma) amHasoona u 0,6 r napuquna 3a 15 Muu, Jo- 
WJ 10 r (0,11 Moms) quKereHa, saTem cMecb NepemeniuBagH 2 vaca IIpu 
HaTHOH TeMllepatype Hw 2 yaca mpu 60—65°. [Ipogyxr mpompiiu pacrBopom 
apOonaTa, BOJOH H BBICyINMNH Ccysbiparom MarHus. PasronKolt Bbijene- 
20,4 r (85% TeopHH) AMHanunateroauerata c T. Kun. 132—134° TIpH 
mn - 1.4706. 

18,8 r MomyyeHHoro jHHamMalleroaterata Harpesatn mpH 165—200° B 
sHue 30 MHH. Borqemunoch 920 Ma yruekucuoro raga. JiByxKkparuoll pasrou- 
 BbIeeHo 10,8 r (70% Teopuu) repaHunalerona c T. Kun. 88—89°/1 mM; 
1,4664. Cemukap6a3on napusica upu 94—94,5° uv we Jan yenpeccuu c mpe- 
YIIHM oOpas3iloM. 

2 Ulonyuenuue 3mMeTHArepaHunanetoua (I, R=CHs). 
M3 20 r 3-meruimunanoona u 35 r alleroyKcycHoro supa avanornu4Ho 
Abiyiemy (onpir | a) nomyyeno 18 r 3-meruurepanusaneTona c T, KHIM. 
p-107° upu 2 mM; nie 1,4702, 


Hatineno %: C 79,48; 79,54; H 11,59; 41,54 
Cy4Ho4O. Baruucneno %: C 80,71; H 14.567, 


CemukapOa30Hbl WwiaBuucb mpH 101—102° u 138—139°. 6) Bsaumogeit- 
wem 19 r 3-MeTHINIMHasOoNa uM 13 r qukKeTeHa B MpucytcrBuu 0,5 Ma nupH- 
a pu 70° nomyueH alleroalleTaT, KOTOpbI Obl No_BeprHyT MUpowusy mpu 
—190°, Kak onucaHo B onpite | 6. JByxkpaTHoiit pasroHKOH BbIJeeHO 
) 3-MeTHJIrepanunaterona c T. Kun. 106—108°/2 mm; n% 1,4697. 

3. TlonyueHue MceBRouvoHoHa. a) Peaxuua mewnay 1521 
HpomMvanooia u 260 r alleroyKcycHoro sdupa mpoBegeHa mpH 170— 
© 3a 4,5 waca aHaslOrMu4Ho mpesbiqyuemy (onpir 1 a), [locne orronku seTyunx 
TeH Jo 100°/10 mM, ocTaToK KHMATHIICA MH NepeMelIMBaJIcA Cc TpOHHbIM OOb- 
M 20% -ro OucymbpuTa HaTpuxA B TeyeHHe 5 uacos. Ilocne AByxKpaTuoH 
MBIBKH CMecH adupoM OucyJbPUuTHOe MpOHSBOHOe MceBOMOHOHA passara- 
b 10%-M eqKHM HaTpOM B MpucyTcTBHH 9=upa OOBIMHBIM NyTem. PasrouKkoli 
PHO BLITAKKH BbIAeNeHO 106 r (55% TeopHH) NceBAoMOHOHa c T. KUN. 123— 
° up 4 MM, 12° 1,5310; Awake (B H300KTaHe) 280 Mp (lge=4,36); 2,4-qHHUTpO- 
MIrvypasou, T. mu. 146—146,5° (43 cnupra). 


Halinenuo %: N 10,12; 14,97 
CysHogON3. Boruncteno %: N 10,05 


SMecb 15,2 r JeruapomnHanoona u 10 r WuKeTreHa HarpeBaJM B NpHcyTCTBUH 
3THIaMHHa upu 75—80° B revenue 3 uacos. IIpoxyKT pactBopHuu B adupe, 
MBI 5% -HbIM pacTBOpOM OHKapOoHaTa HM BBICYIUMIA CyJbdaTOM MarHus. 
TOHKOH Bpbiereno 21,2 r (90% TeopuM) alleToallerara JerHqpomuHaoosa 


Kun, 95—96° npu 0,07 mm; nz 1,4685/ d;° 0,9879. 


Hatineno %: C 71,40; 71,60; H 8,60; 8,52 
CysHo9O3. Borucneno %: C 71,14; H 8,53 


pomu3 11,8 r alleroaleTata Jeruypomunanoona upoBeyen mpu 185—195° 
eyenve 25 mun. Pasronkoli BbijeneHo 4,8 r (50% TeopHu) MceBqovoHOHa 


Kun. 89—-90° npu0,1 mM; 5 1,52855 dwaxc(B H300KTaHe) 281 mp (Ige=4,38). 


Haiizeno %: C 80,97; 80,99; H 10,30; 10,45 
CisH2O. BrryucneHo %: C 81,19; H 10,49 


qunuTpodenurnypasoH NosyyeH B BUe WByX usoMepos c T. mI. 147—148° 

M%)uc rv. ma. 117—118° (7%). 

[iat MceBOHOHOHA, MOJYYeHHOrO U3 NPHPOMHOTO WHTPAIA, Ayaxe (B H30OKTA- 

282 mp (Ig e=4,37). 

Iukan3anuua ncepgouonona ('%), 96 r mceBqonoHoHa JobaB- 

bl 110 Kaniiam 3a 35 Mun. pu 5—15° B cmecb 240 r meqaHOH YKCYCHOM KUCIOTHI 
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u 400 r cepHoli KucsoTe (d 1,84). Céecb nepeMellmMBaJIM 30 MHH. pH 28—3 
BBM Ha Jel, HSBIeKIM TOMyOOM. OpraHwyecKHH CJIOH MPOMbIIM HaCbillle 
HbIM paCTBOPOM OuKapOoHaTa, PaCTBOPHTeb OTOPHAaJH B HeOOJbIIOM Bakyy 
M OCTaTOK HeperouAJIM C BOAAHbIM MapoM IIpH 30—35 MM J{O IIOJIHOM OTOH 
macna. JluctunnaT u3Bekiu aupoM, supHbili cnoH BbIcyuMIM cysmbar 
MarHud u pasornamu. Bereneno 63 r (65% Teopw) MOHOHAa CT. KHIM. 94—9 


npu 1 mm; n§ 1,5190 (cogepxanne B-copmet 97% ). 


Haiinzeno %: C 81,07; 80,88; H 10,23; 10,44 
CygH 90. Bpraucseno %: G Sieg: H 10,49 


Tlonyyen cemukap6a30n B-MoHoHa c T. na. 148—149° (43 BofHoro MeTaHOU 
4.Tlonyuenue mcespgoupona. a) Harpepanvem cmecu 25 


3-MeruiqerupomuHanooma u 40 r alleroyKcycHoro supa upu 180—190° 
Teuenue 4 uwacoB MOyyeHa CMeCb UH380MePHBbIX ICeBJOHPOHOB. Iisyxpat 
Holi pasroukol Bbijeneno 15,8 r (51% Teopuu) nceBgoupona c T. Kun. 118+ 
129° npu 1 mM; 179 1,5140—1,5284; d7° 0,9117—0,9097. 
Jlna ppaxuun c vr. kun. 118—120° npu | mM: 


Hatineno %: C 81,08; 80,95; H 10,62; 10,58 


Ana ppakuun c T. kun. 124—129° npu | mM: 


Haiirero 94 Cx S1k03 SOs anv LOSS. e O03 
Cy,H2.0. Brruucneno %: C 81,49; H 10,74 


2,4-(MHUTpoeHusrHyApasonH paseyeH KPHCTasIMsalweH M3 ClMpTa HM cMeCc 
CNUpTa c STHJIalleTaTOM Ha M30MepbI c T. Mut. 153—154° uw 120—121°. 6) Baanill 
felictBuem 20 r 3-MeTusqeruapomuHanoona wu 12 r QuKeTeHa B IIpHCyTCTBH| 
0,5 MI NHpHquHa mpH 70° Obl TowyyeH alleToalleTaT, KOTOPbIM MpoMbIIH | 
ICHHbIM PacTBOPOM OuKapOoOHaTa HaTPHA, M3BJICKJIH SPUPOM HM BbICYWIMIM CyJE 
(paromM MarHua. OctaToK locme yaleHua sdupa 6e3 MeperoHKH TojBepral 
MMpoJH3y OOLMHBIM croco6oM mpu 180—200° B reyenve 40 mux. Ilocae o6nraHo: 
oOpaOorkH pasroHKow Bbiqennmu 13,1 r (53% TeopHu) cMecH H30MepHBI 


MiceBoupoHos c T. Kun. 102—115° npu 1 mM, nZ 1,5192—1,5280. 


VWuctutyT opranuyeckoh xumuu um. H. JI. 3enunucKxoro Iloctynuno 
Axafemuu HayK CCCP 7 TIT 1957 


HWHMTHPOBAHHAS JIMTEPATYPA 


1W.H.Hasaposccorp., JAH, 114, Ne4(1957). 2M. F.C 
1940, 704. 3% Ch. T avel, Helv. Chim. Acta, 38, 1266 (1950). # Y. 
zi0, Bull. Soc. Chim. France, 1188 (1950). ® W.Kimel,A.C.C 
65, 1922 (1943)"" ° 3. Colones, Fo Piciwet,. Bills socec 
(1955). * R.W.Lacey, J. Chem. Soc., 1954, 827. ®U. H. H 
114, Ne & (1957). * Y.-R. Naves, C. R., 240, 1437 (1955). 29 Y.-R. Naves, seam 
Soc. Chim. France, Ne 14, 1479 (1955). 2%4In.W.Camoxsaaos, M. A. Mu ponoasb 
ckas, H. A. Ipeo6pamxencxkunh, JAH, 107, 103 (1956). 1 Y.-R. Naves 
P.Arviizio, Bull. Soc. Chim. France, Ne 5, 661 (1954). 


arrol, J. Chem. Soc. 
-R.Naves,P.Ardi 
p e, J. Am. Chem. Soe. 
m. France, Ne 3, 4E 
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Horaage Akagqemun nayr CCCP 
4957. Tom 114, Nb 5 


: XHMH 
H. ®. OPJIOB 


HOBbIE TAJIOPEHCOJEP)KAUIHE 
AJIKOMMHWAKPEMHEOPFAHHYECKME COEAMHEHUSA 
THNA R,SiOAIX, 


(ITpedcmaeaeno axademuxom H. H. Hasaposeim 12 III 1957) 


“ 


Coequnenua tuna RsSiOAlXe (rage X=Cl, Br) B mutTeparype He onucaubl. 
paoore M. [. Boponxopa, Bb. H. Jlonroga u A. H. Jimutpnesoili (1) umeerca 
€MMOOKeCHHeE O BO3MOX%KHOCTH OCOpasoBaHNA coeqMHeHHH oAoOuoro Tuma, 


lealo)jurnin al 


CxpolicrBa rekcaas KHJIHCHJIOKCaAHOB 


os g i MRp 
CoeauHenne = meee a” ni 

= as BbIy. | Haig. 

(o He 
(CH3)gSigO 100,5| 765 |0,7625/1 ,3765| 48,92) 48,89 
(CH3)a(C2H5)2Si20 150,5| 750 |0,7969/4 ,4012| 48,18) 58,09 
(CHa )o(CaH;)4SizO 192 760 |0,8199]1 ,4179| 67,44) 67,13 
(C3H5)sSigO 231 760 |0,8443]1,4330] 76,70] 75.87 


Ta6Oauna 2 


CBolcTBa TpHaJKUIPayOreHcHaHoB 


: 85 MRp 
: Ss a 
CoequnenHe = ea ee Ge 
az as BEIT. | Haliz. 
& i=l | 
(CHs)3SiCl 58 760 |0,8549)1 , 3870] 29,91 | 29,93 
C.H;(CH3)2SiCl 90,5 | 745 |0,8756/4 , 4050} 34,54] 34,34 
CH3(C3Hs5)2SiCl 119,5 | 732 |0,882 |41,4180) 39,17) 39,05 
(CgHs)3SiCl 145,5 | 753 |0,8963/4 ,4300) 43,80} 43,44 
(CH3)3SiBr 80 768 |i, 4725|0,422 |32),94 | 33,18 
C,H;(CH3),SiBr A 750 |4,1548/4 4345] 37,54 | 37,72 
CH,(C2H;).SiBr 138 760 |1,1426/4 ,4460) 42,17] 42,27 
(CsH;)3SiBr 163 760 — 14,4570) — — 


BbILeIeHbI OHM He Oblwiu. KpatKoe coobmenne 0 BbIqemeHuu (CH3)3SiOAiCl, 
M peaKIMH TPUMeTHITOKCHCHAaHa C XJIOPHCTbIM aJIOMMHHeM CJleJlaHo: 
MMJIepoM (2), OHakKO aBTOP He IPHBOAUT HU KOHCTAHT COeAMHeHMA, HU [aH- 
< aHaJiv3a M yKa3bIBaeT, YTO BbIJeeHHOe HM COeAMHeHHe He Neperouserca 
3aKYYMe. 
Hamu paspaOoraH MeTo, CHHTe3a COeMHeCHHM yKasaHHOroO BbIlWe THMa NyTeM 
peBaHHA SKBMMOJICKYJIAPHBIX KOMMUCCTB TekcaaKUJAMCHMOKCaHa C Talo- 
HJIOM aJIIOMUHUA IPH OJHOBpeMeHHOM OTTOHKE COOTBETCTBYIOMErO TpHaKUJI- 
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Ta6uuna 3 


‘TpHaJIKWJICHIOKCHa JIOMHBME HPA OreHnH jibl 
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Tanoreu, % 


Al % 


Haug. 


60 
00 
25 
02 
3 
00 
17 
56 


See Bi 
00; 
32,81; 33 


? 


30/89: 31 
55,45: 55 
52.52: 52 
50,12: 49 


BbIY. 
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Tapaenne, 
MM PT. CT 


T.. KH, 
°G 


CoezHHeHHe 


CH,(C,H;),SiOAICl, 
C,H;(CH3),SiOA IBre 
CH,(C,H,).SiOAIBr, 
(C2H5)s3SiOAIBrs 


C.H;(CHs)»SiOAICl, 
(CoH;)sSiOAICl> 


(CHg),SiO AICI, 
(CHz),SiOA IBr, 


* T. mul. [Bax bl NeperHanHbIX BellecTB (6e3 NepeKpHcTaJM3auH). 


ramoreHcusaHa. HarpeBaHue peak 
I[MOHHOH CMeCH IpeKpalilaeTcH, KO 
ra ee TeMlepaTypa MpeBbICHT NpH; 
MepHo Ha 20—30° TemilepaTypy KH, 
TI@HHWA UCXOMHOTO rekcaaJIKHI AM 
cumokcaHa. Peakiua mporekaeT 
BbIxXO,oM 70—85% 0 cmeqyo 
meH cxeme: 


RsSiOSiRs + AlX3 > RsSiOAIX2 -- RgSiX 


T pHanknsCuOKCHasIOMHHMA Mr aso 
reHHAbI UpeycTaBasntoT coOoh Oec 
I[BeTHbIe KPHCTaJIMYeCKHe BelllecTBa 
TleperoHsAIollvecA B BAaKYYMe, ycCTOH 
YMBbIe Ha CYXOM BO3yxe H OypHC 
pearupytoujve c BogoH. Onn serkc 
pacTBopsiorca B 9pupe, OeHsoue, 
YeTbIPEXXJIOPHCTOM yrsiepoye Hu re4 
KcaHe. 

B orTauuHe oT rekcaaKHIyy- 
CHJIOKCaHOB, TreKcaxJIOpAUCHIOKCaHt 
B aHaJIOTHUHbIX YyCJIOBHAX C XJIOpH- 
CTbIM aJIIOMHHHeM He pearupyer. 


IKCIePpUMeHTanbiag 


Tage feb 
Vcxoyupie reKCaaJIKWJITUCHIIOK - 
CaHbl, TeperHaHHbIe Hal HAaTPHVeM, 


MMe€JIH KOHCTAHTbI, MpeCTaBJICHHbI 
B TaOm. 1. AlBrs Obit MapKy 4. J. a., 
AlCls — Bo30rHaHHbId B BakyyMe. 
Bce OnbiTbl MpOBOAHIHCb B OTCYT- 
CTBHe Baru BO3yxa B nea 
Ko10e B 10-caHTHMeTPOBBIM eJIOUHbIM 
WeerMaTOpoM, COeMHEHHBIM Cc XO-| 
JOJWJIbHUKOM JIMOu“xa HM TpveMHE-| 
KoM. J[Ba TepMomMetpa —B xkowie| 
HB - edierMaTope — No3BoOuAaIIH 
KOHTPOJIMpOBaTb TeMMepaTypy peak-| 
IHOHHOH cMecH B KOWOe HU TeMmMe-| 
patypy OTxoqamux apoB TpHas-| 
KuIranorencuiaHos. Ilocmequue me- 
perOHANHCb BTOPHYHO, Tocse yero 
MMe@JIM KOHCT@HTbI, YyKa3aHHble BI 
Taos. 2. 

TpvasmkHicHlokcvaJIOMMHH yn - 
PaJlOreHU[bI BBIACIAHCb JH6O mepe- 
KpUHcTaMsallven M3 rekcaHa, HOO 
pasroOHKOH B Bakyyme. 

Temmepatypa laiaBleHusa onpeye- 
JANACh B 3anadHHbIX KanMIApax. 

AnaimM3 Ha Talore mpoK3Bo- 
AMICA H3 OTJCJbHBIX HABeCOK THT- 
POBaHHeM BORHOAMOKCaHOBOrO pac- 
TBOpa BelllectBa NO Pombrapsy.Onpe- 
eleHue KPeMHHA TponsBoum0cb 
MOKPBIM COXK2KCHHEM BEMLECTBa CMECbK? 
OJe€yMa HM a30THOH KUMCJOTHI. 


| Ocajlox SiOz Tocre NpokasMBanuAa pH 1000° o6pabatsiBanca AA KONTpoOmsA 
€cbio CepHOH MW TWaBHKOBOH KucOT. AmioMHHM onpefenagca B cbusbTpate 
Cle OTJeNCHHA KPeMHeBOlt KHCMOTEI Ocax%KeHHeM aMMMAKOM B MIpHcyTCTBHH 
moore. Ocalok rufpata OKHCH aIOMHHUA MpoKanuBaca Jo AlsOs mIpu 

Cuutres3 CHs(C2H;),SiOAlCle. Cmech 43,6 r (0,2 I-MOJIA) TeTpa- 
WIAUMeTHIAUCHIOKCaHa HW 26,6 (0,2 r-Moma) XJOpHcTOrO | aJOMHHHA TocTe- 
HHO HarpeBaslacb. IIpu Temnepatype B KouG6e 1359 Haya OTTOHATHCA MeTMI- 
STHNIXNOpcHan. Harpepanue mposomKasocb B TeyeHHve | yaca u ObIIO MIpe- 
alleHo, Kora TeMNepaTypa B KomOe Joctursa 210°, a Temmepatypa orxoys- 
{X TlapoB Obiia paBua 122°. Beero Bpryenunoch 24 r CHa(C2H;)SiCl (87,5% 
pu) c T. Kun. 116—122°. Ocratok B KoGe Obit MeperHaH B BakKyyMe, pH 
M ObWIO Tonyyeno 36 PF  MeTHIqMITHICHIOKCHAMIOMUHMMUXIOpuza 
T. Kum. 143—147°/4 mm (83,5% ‘Teopun). 

KouctantTbl, yKasaHuble B TAO. 3, NOJLYYeHEI Noce BTOPHUHOH BaKyyMHOli 
3POHKH. 

Cuutes (CHs)sSiOAlBre. B weperonHyio. Kon6y c 65 r (0,4 r- 
JIA) TEKCAMeTHJIAHCHIOKCaHa MOMemjasocb 80,0 r (0,3 r-monsa) AlBrs. Yepes 
MHH. COJe€p2KHMOe KOJIObI CAMOMPOHSBOIbHO pasorpelocb HW 3akHMeI0, Ip 
om Becb AIBrs pacrBopuuica. PeakitwoHHas cMecb Oblia Harpera, HU TpuMeruJ- 
OMCHJIaH Hada oTroHaTbes. [Ipu remmepatype B KowiGe 115° HarpeB 6bim mpe- 
ameH. Baio coOpano 36 r (67%) (CHs)sSiBr c T. kun. 79—81° u 6 r cmecu 
MMeTHJIOPOMCHIaHa C TeKCAMeTHJIQUCHIOKCaHOM c T. Kun. 81—92°. ITpu ox- 
KJCHHH WO KOMHATHOM TeMMepaTypbl BCe COep2xXUMOe KOMOBI 3aKPHCTaIIH- 
Balloch. J[BaxKbl NepekpucTadH30BaHHbIH M3 TeKcaHa TPHMeTHJICHIOKCH- 
IOMHHHUMOPOMH)], HMest KOHCTAHTbI, JaHHble B Tad. 3. 

Bpixoy cbiporo mposyKTa oKoso 70 %. 

Peakuua AlCls:' c rekcaxnmopauCHAOKCAHOM. Cmecb 
5 r (0,1 r mona) rekcaxmopaucunokcaHa (Tt. Kun. 134°/760 mm) u 13,3 r 
1 r-mona) AlCls HarpeBanocb JO KHMeHHA B TeYeHHe 5 Yac., IPH 9TOM TeMIe- 
TYpa cMecH Bce BpeMA” ocTaBaslacb paBHol 133—134°. [Ipn meperonke Opi 
NYUeH JIHIb HeCH3MeHeCHHbIM TreKkcaXJIOPAMCHJIOKCaH. 

Tugpouaus (CHs)sSiOAlCle, B jenutrenbHyio BOpoHKy c 50 Mi 
[bl LOOaBAANOCb IPH NepeMewiMBaHHH B TeyeHHe 30 MuH. 9,35 r (0,05 r-mMoms) 
Hs)sSiOAICle. Opranuueckuli col B KomuyectBe 3,3 r (81,5% ) Obi OTeTeH 
BBICyIUeH Hay moTamiom. Ilocne neperoHKH rekcaMeTHJIAMCHOKCAaH MMe ce- 
joule KOHCTaHTBI: T. KUN. 100,0°, d2° 0,7647, n1,3768. JIutepatypuple 
HHbIe (*):T. Kum. 100,4°, d20 0,7637, n% 1,3774. 

ABTop Mosb3yercA cCuly¥aeM BbIPA3HTb UCKPeHHIOWO OslarofapHOCTh pod. 
H. Jlonrosy 3a pyKosogcTso paooroli u M. I. Boponkosy 3a WeHHbIe COBeTEI. 


VWucrutyt XHMHH CHJIMKaTOB Tlocrynuio 
;Axagzemuu Hnayk CCCP 4 III 1957, 


IMTHPOBAHHASA JIATEPATYPA 


1M.T.Bopouxos, 5. H. Loaros, H. A. TMuTpuesa 
V. Simmler, Angew. Chem., 67, Ne 22, 709 (1955). SaMicy lie 
469 (1955). 


, QAH, 84, 959 (1952). 
BopoukKos, KOX, 
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Jloxnann AKkagemun nayk CCCP 


1957. Tom 114, Ne 5 
\ 


XHMH} 


Ugexn-koppecnongent AH CCCP A. Il. TEPEHTbEB, M. A. BOJIOQMHA, 
H. JI. MOQJIECOBA u H. E. POJTYBEBA 


CMHTE3 MMPPOJIOB, NMPPOJIMHOB VW MMPPOJIM{MHOB 
M3 7-KETOAJIKOFOJIEH 


Panee MbI NoKa3samu (1), YTO peakUMA THApOaMHHUPOBaHHA y-KeTOCMUPT 
(bopMamMuyjoM usu ero N-3aMelleHHbIMH IPpHBOAMT K OOpasoBaHHlo asOTCosepxK 
mero rerepouuksa. IIpoykTaMu peakUHu Obl NOMYYeHbI MMPpOMUAMHOBBIe OG 
HoBpanua. IIpouecc o6pa30BaHHA MATHYICHHOFO a30TCOepKalllero rerepOuUMK 
43 y-KeTocnupTow (I, II) momxHo Takxe ceOe MpeACTaBUTb MyTeM OTIeJIeHH 
BOJ[bI OT MOJIEKYJIbI CIMpTa W AMMHakKa (HIM aMHHa) Ha erHApaTHpyIouleM Kate 
mus3atope. IIpolykToM Takoro MpeBpallleHHA OJKeH ObITb COOTBETCTBYIOLIN| 
A?-ruppomuH (IV). | 


CH, — CH; CH — CH, CH — are 
| | - | ] 
CHs — C CHR > |CHs—C CHR] — CHz;,—C CHR 
] | | | NW 
O OH OHg .0H NR’ 
Lell | IV 
| 
CH — CHp 
] | 
CH;—C CHR 
R =H (1), CHsg (II) aes 
Ro Hy Ale WAT: O 


I] 


BnowHe BO3MOXHO, YTO OAHHM H3 NpOyKTOB peaKUHW ABMAeTCA TOMOIOI 
4,5-qurnapopypana (III). Bepostuocts Takoro pojla Upespallenu mo,TBep 
*Kaslacb CBeCHHAMH, ONYOMHKOBAHHBIMH B JIMTepaType JIA cayyaeB KaTadH- 
THYeCKOH Jerugpatanuuu 1,4-7Hon0B TuMa 


RR’C (OH) CHgCHe2C (OH) R’R’” # RR’C (OH) CH = CHC (OH) R’”R’” 


M UX COBMECTHOM KaTaIHTHYeCKON JerufpaTalwMu C AMMHAKOM, aJIKHJI- H apud- 
amuHamu (?~*). IO. K. lOppes u VW. K. Kopo6unpina (4) noKasau, uTo CoBMe- 
CTHaA KaTaJIMTHYeckad MeruapaTayua wuc-OyTeH-2-nquoma-1,4 mpupomuT kK 
oOpasoBannio Wnka A®-nuppovIMHa TOJbKO B CJIyYae UCHOb3OBAHHA aHUMHa. 
[Ip BsanMojelicrsuu wuc-OyTen-2-nnoua-1,4 c aMMMaKOM OHM OOHAapy2KHJE 
TOMbKO CJIeKbl MHpposa HM COBepleHHO He BbIgemHIM A%’-nuppomuna. 

Mobi nocraBuin Nepex cook 3aqauy u3y4YHTb OTHOMIeHHe y-KeTOaTKOrOell K 
AerupaTHpylOulM KaTaJM3aTopaM C LWeIbIO U3bICKAHMA MYTH CHHTe3a CpaBHH- 
TebHO MaJIO H3YYeCHHBIX H TpyAHO MocTynubx A?-nHppoJIMHOB, a TakxKe Mpo- 
AYKTOB UX Mervsporenusalnud — MUppouos. 


I | {ed RedorNG: 
CH,—"C._ CHS Gag dae ee en CHp 
\ YZ 7 ENE, te at +NH, / 
NH eo” OF NA 
VI Liggliil IV 
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TloqoOupii Meroy cuutesa A?-nuppowHHoB Hu MoBeyeHue {-KeToasIKorovieli 
yCNIOBHAX KOHTAKTa Haj WerHApaTMpyiouluMH HM JerHyApUpylouumu Kata 
ropaMu AO Clix NOp B HTepaType He Onl OMMCAaHI. ‘ 

OObekTav4 B HallieM HCCMeOBaHHH NocsyxKUI y-alleToHpomHsoBblii (I) u 
oPHUHBIN y-aleToOyTusoppili (11) cnuprsi. 

Oxkasayslocb, YTO MpeppalleHve y-alleronponmHsoBoro CupTa B TOKe aMMH- 
a pu 400° Ha oKucH amiomuHua u Pd na ac6ecte (anamoru4Ho Ni/A1,O3) 
MBOJHT K OOpasoBaHHioO a-MeTHIMHppomMAuHa (V), «-MeTuanupposa 
I) c Bpixofom 10—20% u B HeOombIIOM KoguecTBe «-merua- A?-nup- 
muua (IV). 

Ilo-BuyquMOMy MepBHUHbIM HpOAyYKTOM peakUMH SABAAeTCA %-Me- 
A-A*-TIMppOJIMH; TMocieqHHH B YCOBMAX KOHTAaKTa lpetepnepaer Juctpo- 
PpUHOHMpoBaHHe lO THNy HeoOpaTuMoro katTasH3a SenuucKoro (°), qaBan 
u VI. 

OOpasopanHe a-MeTHINMpposa MOXeT ObITb BbISBAHO JeruAporenusauneli 
meTusi-A>-TIMppowIHHa Kak Nog BauaHuem Pd, Tak uO, BAMAHMeM CaMoli OKH- 
aioMuHia. Tlocmequve cryyau HaOmojamucb IO. K. IOpnesnim un V. K. Ko- 
OMUbIHOH Ip KaTaJIMTHYeCKOM TIpeBpallleHuu WHc-OyTeH-2-yuona-1,4 ¢ anu- 
HOM (*). 

H3yuenve peakMi Ha OKHCH amiomMHHua Ges Ni u Pd noKka3a0, uTo OCHOB- 
IM IIpOMYKTOM peakUHH sABAAeTCA a-MeTHI-A*-nuppomuH (45%), a-meTHa- 
PpOw B STHX YCNOBHAX NoyyaercA B OYeHb MaJIbIX KOHMYeCTBaX. CreqoBa 
IbHO B HallleM Cjlyyae OKHCb aJIIOMHHUA Ha Jerusporenu3aunio IV mpaxru- 
cCKH He BJHAeT. 

IIlpu mpospeyenuu peakiuu KeTocnupTos (I u II) c ammuakom Ha OKHCH auio- 
HHA Cc Metasimamu (Ni, Pd) u Ge3 MeranoB mpu 450° mpoucxoquT o6pa3soBa- 
e€ OOJIbINOrO KOMHYeECTBA BbICOKOKHMANINX CMONOOOpasHbIX BemlecTB. UToGpi 
O@2KATb STOFO, MbI MOMbITaIMCh MIPMMeHUTb Ooee «MATKHM», ONHCAHHbIM [iA 
OLeccOB AerHAPOUHKIH3alHH AHHJIOB KaTau3aTOp — OKHCb XpoMa/Mej[b 

yrae (°). 

TloxasaHo, uTo TemMepatTypa 600° u BbIle Jud Halwero OObeKTa OKa3asacb 
MIUKOM BbICOKOM H BbI3bIBaIa CHJIbHOe OCMOJIEHHe BellecTBa H.Kpekuur. IIpu 
jlee HH3KHX Temnepatypax (480—500°) u3 y-aueTonponumoBporo cnupta (1) 
roke aMMHaka Obl MOuyYeH B KaveCTBe OCHOBHOrO MpoOAyKTa peakUWHH y-Me- 
n-A *-ruppomuH (25%) (IV) Hu sb cileqbl a-MeTHIMHppomnyuHa (V) u 
MeTHI-nupposa (VI). 

IIpu ucnomb30BaHHH XpOMOMeJHOrO KkKaTasIM3aTOpa Mpolwecc aMHHHpoBa- 
a 1 compopoxkaetca OOpas0BaHHeM 3HaAYHTebHOrO KONMYeCTBAa 2-MeTHI-4,5- 
ruypodypana (III). 

Tloqo6uble MpeppalleHuA B aHaJIOPMUHbIX YCJIOBHAX MbI HaOOMaIN W VIA 
OpHuHOrO y-aleTOOYTHOBOrO CIMpTa. 

TakuM OOpa30m, HanOosee OaTOMpHATHDIMH YCJIOBHAMM JIA OOpasoBaHHA 
veTHu- A?-muppouia#Ha W3 {-alleTOMpONHIOBOrO CHMpTa OKaSaJIMCb KaTaJu- 
TOp Y-OKHCb aJIIOMHHHA H Temmepatypa 310—320°. : 

Haliqa yOBeTBOpHTeIbHbIe YyCJIOBHA CHHTesa a-MeTHs-A*-nMppovHHa, 
| pel HCHOMb30BaTb y-KeTocnupTs! (I, II) ua cunTesa CepHu Maso H3y- 
HHbIX HM MHTepecHbIxX coequHenHit A?-IHppOJIMHOBbIX OCHOBAaHHH. 

Kak u3BecTHO, HeKoTOpble romosoru A*-nMppoJiMHa MMeloT NpakTHyecKoe 
ayeHie B KayecTBe (poTOceHcHOumH3aTOpos (’). 

Ham yasocb NokasaTb, YTO Mp MporycKanuu KeTocuupTos (I u II) B ToKe 
Muaka WIM aMMHa JIM B CMeCH C ApOMaTHYCCKHM AMHHOM Haf{ OKHCBIO ailt0- 
mua mpu 310—320° nponcxoguT o6pasonanne A*-mapposMHOBbIXx OcHOBaHilt 
3bIxo0M 25—55%. TIpu Oomee Hu3KHX TeMMepaTypax peakyuu (280—290") 
TYYeHHbIe TMMpPpOMMHOBbIe OCHOBaHHA COfeprxKaT 3HaYHTeJIbHY!O MPHMeCb 
ITBETCTBYIOMNIHX 4,0-UrHypoypaHoB (Pi 
Visyyenue MeXaHH3Ma peaKI[MH He ABJIsJIOCb IPAMbIM IIpefMeTOM Halllero 
eneOBAaHHA HM TMOWexKUT JalbHeltiuemy usyyenn1w. Ilo Bee BepoATHOCTH 
mee JleTabHad paspaOoTKa ycsOBult peakiuu (IpuMeHeHHe Apyrux MeruApa- 

1037 


THPYIOWMX KaTaHsaTopoB (*), AKTHBaUMA OKHCH aJIIOMMHHA (7i4y) TO3BOuIE 
HECKOJbKO HOBbICHTb BbIXOA MMppOJIMHOBbIX OCHOBAHHH. ! 

[IpeqpapuTebuble UccueOBaHHA CBOMCTB HeKOTOPbIX MOJy4eHHBIXx ei 
metoyom A?-nvppoXHHOB MoKa3aiH, YTO OHM WerKO JaloT rasonAatKkuMaT 


Ta6Omumant 


Tlonmyueno, 9 
pect Nhs Se 


‘0 


Temmepatypa, 
Mcxoguple BeuyectBa Katasusatop °C i iv = at 
-A netonponnoBbii| AMMHaK Al,03 + Pd 450 —— 5 10 
‘san chee Al,Os 330—350 — Be 3 
(1) Cr203|Cu|C 480-—500 20 20 4 
Bropuunpilt AmmMuak 203 330—350 -- 30 5) 
‘y-alleToOy THOBbIN Cr2O3\Cu|C 480—500 18 22 3 
cuupT 
(II) 


ApucoequHAoT OpoM pu elicrauM Ha HUX AMOKCaHAMOpomusa, pearupyii 
¢ peaxTupom Tpunbapa, HeKoTOpble H3 HUX pearupyloT c deHHMsOTHOMHMAH} 
TOM H T. J. 


Ananu3 mH 
R u R; DuppommHoBoro pata, % N 
ee T. Ou. mukpa- |: — jie 
Vicxomuple BeuecTBa cH,—|I ost ete 
k = | 
CHsCO(CHs)sCH,OH NH; awe ee 1204120;59) 4A P| 
To 2Ke CH;NH, Rie a? a1e—248 9 |190° 51) oe 
» >» CoH;NHs RE Gel C04 ggg te aa 
pr 4 = 
>» » n-CHyCgHaNHy | R= PCH sCeEaC)" |) 499-196 9) 451 s3 eee 
R=H(?2) 17,25 
H H 131132 147) 
CH3CO(CHs)sCHOHCHs NHs Rect si—132 | 17°32 


IIpumeuaunne. Katannsatop — oxucb astomunua. Temnepatypa 308—315°. 


* Temnepatypa nuaBjlenua nukpeta N-n-rosuu-2-metus-A?-nMppomMHa OTKJIOHAeTCA 
JIMTepaTYPHBIX JaHHbIX, OJHAKO WaHHble anawHga nuKpata un MRp ocnopanua He NOsBONAK 
COMHEBaTbCA B YHCTOTe NOJyyeHHOrO N-n-TomHs-2-merua-A?-nupposmuna. 


Tlonowenve ABOHHOM CBA3H B NOMYYeHHBIX NMppoOsMMHAX Heb3A MOKA cu 
TaTb BMOJIHe JOKa3aHHbIM, HO BeposiTHee BCero OHH ABssIoTcH A? nupponun. 
MH. OTO NOATBEpARaeTCA USYYeHHEM HEKOTOPbIX CBOHCTB NoMyYeHHbIX NPP 
JIMHOB HW UX WCHTHYHOCTHIO C BeIeCTBAMH 3aBeEOMO H3BeECTHOFO CTpPOeHHA. 

ITpeqpaputenbuble MCMbITaHHA HEKOTOPHIX Nosyuennbix A?-nupposmmEn 
B Mucturyte dapMakonoruu AMH CCCP (na6opatopua npod. C. B. Auypeen 
MOKa3asIM S3HAYHTeIbHY!O UX (bH3HOMOrMYeCKY!IO AKTHBHOCTD. 


1038 


OKCHUEPHMeCHTANbDHAA YaCTh* 


B vccnefoBpaHHH UCHOB380BaICA Mpogaxkubiii alleronpomusoBblli CHHpT,. 
TOPbIH Nocule NeperOoHKH B BaKyyMe HMeJI cCwlefyrioulve CBOLiCTBa: T. KHM- 
4—115°/30 mm, n% 1,4395; G79, 150068 (°). 

Bropuynbiit y-aleroOyTuMOBbIli cnupT Obl NoyyeH KOHJeHCalmMell HaTpuu- 


eTOYKCyCcHoro apupa Cc OKHCbiIO MponueHa (°): T. Kun. 60—61/4 mm; 
. 1,4328; d?° 0,9634. B omnpirax HCHOIb30BaIHCh KaTasM3aTOpbl: Mpojaxk- 


a Al,O3, Pd wa ac6ecte; Ni/Al,O,, Cr.O3/Cu na yrue. YcnoBasa KaTastH3a ObwIe 
efyroumve: Auametp TpyOKu 13 MM, AWIHHa cmos KaTanusatopa 40 cm (B Cary- 
e Al,O, u Pd — 35 cm Al,O; 4 20 cm Pd na ac6ecte), cKopocTh mponycKkaHust 
Tocnupta 0,5 mMa/MMH, aMMHak (43 GanmoHa) HM MponycKanHe CMecH KeTo- 
HpTa Cc aMHHOM B OTHOIWeHHH | : 2. 

PesyJIbTaTbI SKCNepHMeHTA IIPHBeJeHbI B Tab. | u 2. 

B tan. 1 npHBoAATcaA pe3yJbTaTbl OMbITOB COBMeCTHOH KaTaJHTHUeCKOTt 
rHpaTauun {-alleTOMpPOMMMOBOrO H BTOPHYHOLO Y-alleTOOyTHMOBOrO CUMpTOB 
@MMHaKOM Ha OKHCH aJIIOMHHHA Cc Pd, OKHCH aJIOMHHHA 6e3 Pd wu xpoMome]- 
M KaTaJlH3aTope. 

KOHCTaHTbI NOMYYEHHHIX IPH STOM BelllecTB OH3KH K JHTepaTypHbIM aH- 
iM. Iluppommqunpr uw A*-nuppomHHbl OXapakTepH30BaHbl NUKpaTamn. 

B tTa0a. 2 TpHBOAATCH pesyJIbTaTbI TpeBpauleHHli KeTocnupTosw (I u II) 
aMMHaKOM H aMHHaMH Ha OKHCH amiomMHHHA. Ilomyyenupie A*-nupposMubr 
apakTepH30BaHbI NWHKpatTamu. Bee nuKpaTbI NpoanawH3upoBaubl. KoncTanTpl 
MeneHupix A*-nHppOMHHOB COOTBETCTBYIOT JIHTepaTyPHbIM JaHHbIM. 


Mockosckuli rocyRapcTBeHHbIi yHHBepcuTeT Tlocrynuso 
um. M. B. Jlomonocosa OP ea 


HWATMPOBAHHAA JIMTEPATYPA 


tAW.Tepentpes,MA.Boaogu na, TAH, 88, 845(1953). 7 1O.K.lOp bes, 
T.Mezopmuxkos, KOX, 9, 628 (1939). *% Aura. mar. 505904 (1939); Chem. Abstr., 
9328 (1939); Aura. mat. 508548 (1939), Chem. Abstr., 34, 779 (1940); Aura. mat. 510615. 
39), Chem. Abstr., 34, 5092 (1940); Aura. mar. 510949 (1939), Chem. Abstr., 34, 5466 (1940); 
fF maT. 2421650 (1947), Chem. Abstr., 41, 5552 (1947). * 10. K.lOpses, UU. K. Kop o- 
mir bl Haw qp., Becrn. MIY, 2, 37 (1951). ° 10. K.lOppnes,T. B. Ly oO posuua, 
eel Met y.0.0.b, JKOX,,16,-843. (1946)....° C. Hans c.h,.D. G.,Cr0s ly, M.S a- 
ys ki, J. Am. Chem. Soc., 78, 704 (1951). * H.C. Yrptomos, KOX, 20, 1848 (1950). 
VM. JI. Ku yuaunu,!l. B. denununes, E..Ocetposa, JAH, 1, 312 (1934): 
-Adams,C.A. Van der Werf, J. Am.Chem. Soc., 72, 1184 (1950). 1° R.Lu- 
mee chem. Listy, 2/, 91, 12) (1933). J.Markwalder, J» prakt.. Chem., (2), 75, 
i907). 22 C. Evan's, J. Am. Chem. Soc., 73, 5230 (1951). 


* Hexotopble cHuTesb BbITOHeHbI mpH yyactun B. B. Jopoxosa u B. C. Kukotb. 
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Jloknaygn AkagkemMun Hayk CEGGPe 
1957. Tom 114, Ne a) 


XHM H 
H. H. WOPbIFHHA u LP. B. MEPPHJIOBA 


O MPEBPALWMEHHM JIEBOrJIIOKO3AHA B APOMATHUECKHE 
COE MUHEHNA 


(IT pedcmaeaeno axademuxom B. A. Kasanckum 12 I 1957) 


Bnepsble nepexoj OT yrueBoqoB K KapOOWMKAMYECKUM COeHHCHHAM B sad} 
‘paTopun Obit ocyuyecrBeH Muxeenem (+), NOJIyYHBIIMM Ip jeHcTBHM oe 
Ha 1,6-quHoquMerHeHMaHHHT pH HarpeBaHun (165—170°) B TeyeHHe 8 4a 
J\aMeTueHTeTpaokcuuHksorekcaH. Ileppad ycnelwinad TOMbITKa NpeBpallleny 
yruleBOOB B aApOMaTHYeCKHe CoeqMHEHUA Opiia ocymlecTBueHa IT. II. Mepaia 
u H. H. Woppirnnot (?): npu qeHicrBuu MeTasM4eCcKOrO HaTpHA B 2RKHAKOM a 
MHake Ha TPHMETHJIeBOrHOKO3aH Obl MoyseH PeHos C BEIXOJOM 34%. ABT 
pamu Obiula Wpesmoxena CXeMa STOO MpeBpaleHHA, OCHOBAHHaAA Ha pasJOMl 
HMM MeTaJIMYeCKUM HaTPHeM TIpOCTbIX SPHPHbIX CBAseH. 


Hacrosmjee cooOienve ABJIAeCTCH IPOMOJMKeHHeM yKasaHHoro UccweqOBaHA | 
Web}O KOTOPOLO ABMACTCA OoOee [eTabHOe H3yueHHe ITOH HHTepeCHOH peak 

JleBors0KoO3aH Obi MWOyseH cyxXoM wmeperoHKoli KpaxMasia B BakyyM 
c BbIxoqoM 14%, ero TpHMeTHJOBbI Sup NoMyYeH MeTHJMpOBaHveM JUMerTH. 
cyparom. Onbir, MOcTaBsIeHHbIM B yCOBMAX, aHaJIOFHYHbIX ONMCaHHbIM ( 
Aas TOT %Ke pesybTaT — Opi NoMyyeH evo c BEIxooM 31%. | 

Hexkortopbie H3MeHeHHA B MpOBeeHHH peakUMu HU BBIeTeHHu TIpowyKTe 
peakUMH NO3BOMMIM MOYYHTh eno C BbIXOAOM 50—56% TeopuHn (corsmack 
IIpHBeeHHOH BbILe CXeMe). 

OnbITbI IPOBOAMICh CeLYIOULUM O6pa3so0M: B amiysy OObemMom 300 Ma Md 
MellalaCb HaBeCKa TPHMeTHJVJIEBOrOKO3aHa, KOTOPad pacTBOpsJach B CyXO 
2KUIKOM aMMHake, a 3aTeM K paCTBOpy MocTelleHHO B TeyeHHe 30 MHH. mpHOak 
AACA MeTanIMyeckKMH HaTpHH. Amiyla ocTaBlamach B cocyye J[broapa c cy 
XHM JIbJOM Ha HOYb (18 Yac.), Ha CMeyIOWMH WeHb aMMya 3alavBaslacb U Ov 
TaBANaCb pH KOMHaTHOM Temnepatype. Konel, peakWun onpeqensasca 10 10% 
HOMY OOeCIBeYMBaHHIO TeMHO-cHHero pacTBopa HaTpHax B ammuaxe. [lepe 
BCKPbITHeM aMMyJia OXJarKalacb, AMMMaK yJla/lAJIcA, HU COepxuUMoe OOpabé 
TbIBAIOCbh CHa¥ala BaKHbIM SPHPOM, a 3aTeM BOOM, MOAKUCMeHHOH HeSO! 
Qpupwad BbITAXKKA W3 KHCOTO (MO KOHTO) BOAHOrO pacTBopa BbICyMIMBasac 
6esBoyubIm NaeSOs. Ilocae orrona supa ocraBasica TeMHO-KOpHUHeBBIIi cHpol 
M3 KOTOPOrO C BOJAHbIM NapoOM OTroHsAICA eno. KonvuecrBeHHo (beHou B oF 
rone onpeyeiasica Meroqom Konneuiaapa. OdupHad BbITAKKa 3 BOMHOTO OF 
roHa Mocwle CYMKH M OTTOHa spa JaBasia YucTHI devon, Sakpncran aa 
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ULMMCH MPH OXJaxKeHHH MH Waloulul XapakTepHblli Oen30aT c T. mu. 68— 
, TO peakunnH L[lorrea—Baymana. 


PesybTaTbl OrbITOB (cM. Ta6u1. 1) noKasauM, 470 (benon aBdseTca OCHOBHBIM 
JYKTOM peakIHH. 

[lepvoqmueckoe BCTpAXMBaHHe peakUMOHHO cMecH Tocme 3amavBanua am- 
BI, KaK H OKHMAOCh, YCKOPHJIO peaklMio MOUTH B 5 pas (cm. Ta. 1; on. 4, 5). 
3aJIOCb HHTEPeCHBIM BbISICHHTb TAKKE BIMNAHHE KOJIMYECTBA HATPUA Ha BLIXO] 
ola. OOpasoBanue ApKO-KpacHbIX MpojlyKTOB B3aHMOjeHCTBHA TPHMeTHAI- 


TraOnner tad 


BsatTo B peakiHio se 
y = g 
2 = 3 
NeNe | cpametrun-| HaTpuii ce eS = 
nm. a. | sesormo- | (MOt. Ha | © g os lpumeyanusa 
KO3aH MOT Es LDA res SiS} x 
(Mmout.) MeTH Ie BO- = 3 = S 
TulOKO3aHa)| =F SS a 
Bs me —Q 
4 0,005 6 NS 16 50 
2 0,019 6 45 16 56 
3 0,02 6 50 16 54 
4 0,041 6 29 3 54 BeTpaxnBaHue aMIlyJIbI Ha 
Kavake 
5 0,005 6 15 3 Bhs) To xe 


OrIIOKOSaHa C MeTAaJIJIMYeCKHM HaTPpHeM, HcuesaIOlIHX CO BpeMeHeM, JlaeT 
MOXKHOCTh IipeqmOJlaraTb, YTO HAaTpHHOpranHvyecKHe COeAMHEHHA ABJIAIOTCA 
M@XYTOUHBIMH B STOH peakHH. 

Kak BHHO H3 OMBITOB,: MIpHBeAeHHbIX B Ta6. 2, BbIXO cbeHOa IpaAMO mpo- 
MMOHAeH KOJMYeCTBY HaTpHA JO MaKCHMYyMa, KOTOPbIH COOTBeTCTByeT 
TOMaM Ha MOJI€KYJIY TPHMeTHJVIeCBOrIIOKO3aHa, HeEOOXOMMBIM JIA pactiter- 
MA 3 3PHPHbIX Fpyni. 

B onbiraX C MeHbIUHM KOJIHYe€CTBOM HaTpHA BbIJeIeH HelpopearHpoBaBlnl 
MeTHJIJICBOrIOKO3aH; H3ObITOK HaTpHA He YBeIMYMBaeT BbIXOa cbeHosa. 
ITOT (akT HMeeT CYMIECTBEHHOe 3HaveHHe, HOO OH KOCBeEHHO NOATBepxKaerT 
My peakiluH, mpeyuowennyio IT. I]. Woppirunpm u H. H. Woppiruuoli. 


TaOnunma 2 
’ * 7 B3ATO B peaKkiHio 
NoNd HaTpui ; Bpema Bpixog 
ie ae TPHMeTHJI- MOJ. Ha KH IKH peakilHH 
nae Tesoro gee? TpH- | ammuak (CYTKH) dbenoua (%) 
3aH (MOJI.) | MeTHJINeBO- (M1) 
rJIKOKO3aHa) 
4 0,01 3 29 3 24,5 
2 0,04 4,5 25 4 41,8 
3 0,04 6 25 4 laill 
4 0,04 9 ze) 8 02 


<ak MOKa3aJIH Jaiee OMDbITbI, CBeeHHbIe B TAO. 3, Ha XOM peakiHH BILMACT 
lepatypa: oOpa3opaHHe (cbeHola 3aBHCHT OT BpeMeHH lipesBapHTesbHOU 
epKKH peaKIMOHHOM cMecH pH TemmepaType cyxoro Jbjla. Uem MeHbILe 
a BbilepKKa, TeM OpicTpee MporeKaJia peakI{Ha, HO BbIXO]| cbeHouia IPH 9TOM 
Kasicd. WCTAaHOBJICHO MHHYMaJIbHOe BpeMA OXJIaKJeHHA, HeEOOXOAHMOe fA 
yueHHA MaKCMMAJIbHOrO BbIXOfa tbenona. [lomumo ofHoaTomHoro deHosa ObIIO 
apy2xKeHO OOpas0BanHe JBYXATOMHBIX (peHOOB, MHpokaTexuHa H pesoplnna. 
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aKas 1548 


V3 Boworo pacTrBopa tlocme oTroHa *eHoula Opasacb asupHaA BbITAKK 
Tlocue BbICyWIMBaHHaA MW yJlaneHua ac=upa OcTaBaJICH TeMHbIM CHPOI, KOTOPb 
xpomatorpaduposasiea. Bbw MouyueHbl XpoMaTorpaMMbI Ha KpaOoBol OyMai 


T a6 tame 


B3ATO B peaKILH10 


2 Bpema 70 2 b 
Ne No HaTpHit (Mon. Bpema oxviaxK,.|o6eclpeuHBanHaA| Brrxom exo. 
nom | Tmoxogai | MA MOmE 2p | RHARHA | awmyast (uac.) Input nose. ten-| (%) 
(MOvI. ) raloKosaua) nep. (uac.) 

4 0,005 6 15 Ps 3 40,6 

2 0,005 6 15 i) 3 44 

3 0,005 6 15 8 50 48 

4 0,005 6 15 10 50 bys) 

Hy 0,005 6 15 19 50 do 

6 0,005 6 15 225) 50 yl 


HMCXOALLHM MeTojoM. IIpumeHasmacb cMecb pacTBopHTesel: OeH30/I—neTpose 
HB sdup — Boga (1: 1:1); o6OnapyxuTenem ciyxKHI [Mas0THPOBaHHb 
cyibaHHlaMuy. 

PaOoTta MO HcceqOBaHHio peakWHH KapOounKnnsaluu = |,6-anruyApuze 
TeKCO3 TpofouKaeTca. 


VuctutyT oprannueckoh xumMun um. H. JI. SenuucKxoro Tloctynuso 
Axkajemun HayK CCCP 25 XII 1956 


UMTHPOBAHHAS JIMTEPATYPA 


iP Micheel, Lieb: Ann:,-496, 77 4932). 2°. MW. lilo pit run, He Mea 
popa-3emaaunuckaa (H. H. Moppuruyua), JAH, 23, 908 (1939). i 
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Joxrnxayo Akagemun nayx CCCP 
1957. Tom 114, M5 


*PHBHYECKAA XHMH fl 


X. Jil. APBAH u H. B. HBAHOBA 


O CNEKTPAX MOPJIOWMEHHA HEKOTOPbIX KPACHTEJIEM 
B CMEUIAHHbIX PACTBOPHTEJIAX 


(ITpedcmaeaeno axademuxom A. H. Tepenunoim 2 I 1957) 


~ Kak yxKe cooOmjaocb pauee (1), AIH HEKOTOPbIX KpacHTeleH B CMeIIaHHbIX 
ACTBOpUTeNAX (BOJa — OpraHuyecKu pacTBopuTetb) Ha6smoqaerca cABHT 
OOChI NOPOMeHHA B CTOPOHY JWIMHHBIX BOJIH MO OTHOIMEHHIO K ee MOsOXKeHHIO 
KaxK]OM H3 UMCTHIX pacTBOpHTeseH. OTOT CBHI HE yJlaOcb CBA38ATb C H3MeHe- 
WeM (H3HKO-XHMHUeCKHX CBOHCTB paCTBOPHTeJIA (BASKOCTH, NoKasaTeiA mpe- 


as ifs 2 50 100% 
Ug € (mon/n) ——— Codepkanue ayemona 6 pacmbope 
Puc. 1 Puce. 2 


uc. 1. 3aBHCHMOCTbh OTHOMICHHA BeHUYMHbI MAKCHMYMOB TIOTJIOW[eHHA HEKOTOPHIX KpacuTeueit 
T KOHICHTpallW KPaCHTeIA B BOAHBIX PacTBOpax: a — po3a 6eHrasbcKad, 6 — 203HH, 6 — 
pogamun B, e — nuponun G, 0 — MeTHmeHOBBI TomyOoK, € — TOJLYHAMHOBIM rory6oH 
Puc. 2. 3SapucuMocTh MOJIOKeHHA MAKCHMYMOB TOJIOC MOFIOWeHHA HEKOTOPbIX 
pacuTemeH OT cocTaBa pacTBOpHTeA (soya — aueTou). Uucna cepa MOKa3bIBaloT BesIHYH- 
Y MaKCHMYMOB MO/0C MOFJIOM[eHHA B BOAHBIX pacTBOpax: 2 — TapTpallun, OCTAaJIbHbIC 
o603HaueHHA,KPHBBIX Te Ke, uTO Ha puc. | 


OMNIeCHHA, AUMOMbHOTO MOMeHTa, OObEMa H T. J.) IPH H3MeHeHMH ero cocTaBa. 
 CBA3H C STHM ObIIO BbICKaSaHO MpemMoowKeHve O CMeIIAHHOM COJIbBaTHpO- 
aHUM KpacuTesell B TaKHX pacTBOpax. 

BenuunHna OTHOCHTeNMbHOrO CABUTa MOJIOCHI OMpeesAeTCH KaK COCTABOM pac- 
BOPUTeNIA, TAK WH CBOMCTBAaMH pacTBOpeHHoro KpacuiTesA. B yacruocru, cye- 
TBeHHOLi OKa3avlaCb CHOCOOHOCTb KpacHTesA K aCCOMMalWH B BOJHBIX pacTBopax. 
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TloculeqHIOlO, KaK YKa3bIBaslOCb, MOKHO XapaKkTepH3OBaTb, B NepBOM npHosmH- 
*KeHUM, BeMYMHOM y — OTHOLWICHHEM MAKCHMYMOB J\JIMHHOBOJIHOBOH H KOPOTKO- 
BONHOBOL MOMOC MOTMOLLeHHA, IPHIHCbIBaeMbIM MOHOMepaM HM AMMepaM. SaBH- 
CHMOCTb BeJIMUMEbI 3TOFO OTHOWICHHA OT KOHICHTpalHH KpacuTeA B BOAHOM 
pacTBope orpeseineT OOMbIUYIO WJIM MCHBITy!O CKJIOHHOCTb KPaCHTeJIA K aCcO- 
imaiuv. [IpH 3TOM ciefyer paccMaTpHBaTb KaK KpPyTH3Hy HaKJIOHa KPHBOH 
+, TaK M TY KOHMeHTPallHio KPacHTeIA, IPH KOTOPOH HayHHaeTCA OTKJIOHCHHE 
KPHBOM OT TOPH3OHTaIbHOrO HalpaBJIeHHsA. 

Ha puc. | mpesctaBmeHa 3aBMCHMOCTb BeIMYHHbI { OT KOHIeCHTpaluM AA 
HeKOTOPEIX W3 HCCJe(OBaHHBIX KpacuTe/leli B BOMHBIX pacTBopax, a Ha puc. 2— 
3ABHCHMOCTb TMOJIOMeCHUA MAKCHUMYMa TOJIOCbI NOFOMeHHA OT COCcTaBa CMeCH 
pola — alleToH) Jia 9TMX KpacuTemeH. M3 cpaBHeHuA PHCyHKOB cweyyer, 
uTO HaHOoubliad# 3aBHCHMOCTb (OPM! MOOchI MOFOULeHHA OT KOHIeHTpallMH, 
XapakTepH3yeMasl H3MeHEHHeM BeNMYMHDI 7, HaOmOfaeTcA JIA TeX KpacHTesel, 
JI KOTOPbIX HMeeT MecTO HaHOOJIbUIMM CBM MOMOCbI NOrMOWeHHA B CMeCHX 
OTHOCHTeIbHO HX MOMOKEHUA BUMCTHIX pACTBOPHTeMAX (MeETHCHOBLIM rosyOou, 
pogamun B, Tomyuqunospiit romy6o). Ananor“yHo BegqyT ceOa podyJIMHOBbII 
opamkeBbit, HOUHOM romyOoH, HuIbCKHA romyOoK um kKanpu cuHuH. JA Tex 
KpacuteseH, Y KOTOpbIX OMoca MOPIOUleHHA B 
CMeCAHX 3aHHMaeT MOsOKeHHE MpOMexXyTOUHOe Me-| 
Ky MOJOKCHHAMH B UHCTHIX PpaCTBOPHTeAX, 
3aBHCHMOCTb BeJIMUMHbI 7 OT KOHIWeHTpallMH KpacH-| 
TeJIA B BOJHbIX pacTBOpaxX ropa3fqo cmadee (Ha- 
fIpHMep, 303HH MH po3a GOeHrasbcKas). 

KpomMe Toro, MOHOTOHHOe cCMeleHHe MOJIOCHI| 
NOrIOWeHHA pH H3MeHeHHH cOcTaBa pacTBOpHTe-| 
A HaOmMofaeTcaA WIA TapTpalluHa, KOHTO KpacHoro} 
WM HEKOTOPbIX ApyruX KpacnTemeH, CNeKTpbI M0-| 
TJIOMLEHHA KOTOPbIX C H3MeCHeEHHEM KOHIUeCHTpalMy| 
KpacHTeia TOUTH He M3MeHAIOTCH. 

J\na HeaccOUuMHpyroulux coequHeHul, drany-| 
MHJOB, AaHaJIOrHYHOe ONHCaHHOMy BbILIe HeMOHO- 
TOHHOE CMellleHHe NOOC MOrsOWleHHA Mp H3MeHe- 
HMM COCTaBa CMellaHHOrTO pacTBopHTelA (Boya — 
AMOKCaH) HaOwofanocb KaouKospim (?). Anna 
OObACHH STO 3aBHCHMOCTHIO MOOKeHUA WOMOC M0-; 
TIOMeEHHA OT TM9JIEKTpHYeCKOH MOCTOAHHOM pacTBo- 
putensn. JeiicrsuTembHo, B 93TOM cmly4ae Loe 


kok 
100.0 


490 
A make 


495 spe 


Puc. 3. S3aBucumocTb mosloxKe- 
HMA MaKCHMyMa MOJIOCbI |T0- 
PIOMLEHUA POLYAMHOBOLO OpaH- 


»keporo NO or jHuameKTpHuec- 
KOH MOCTOAHHOM pacTBopuTe- 
Jia (AJIf UMCTHIX PacTBOpHTe- 
JieH H cmecel): 1 — Boga, 2— 
cpopmMamuy, 3 — MeTHJOBBIi 
cuupT, 4 — STHJIOBbIM cnupT, 
5 —MponmuMsoBpi cnupt, 6 — 
OYTHJIOBbIM cnupT, 7 — amu- 
JOBbIM cmupT, 8 — aleTou 


HHe TOJOCbI NOPIOULeHHA ONpefesneTcA THaeKTpPU 
YeCKOH MOCTOAHHOM pacTBOpHTeA Kak JIA UHCTHIX 
pacTBopuTeseH, Tak H JWId MX cmeceit. | 

Aas ACCICMOBAHHBIX HaMH accOlLMUp yIOMX) 
KpacHTeJleH TMOJIOKeHHE NOOC MOTMOWeHHA B CMe+ 
CAHX, KaK BHAHO M3 plc. 3, He coBNaylaeT c m0N0+ 
*KCHMEM UX BUMCTHIX PaACTBOPHTeIAX C COOTBETCTBYIO+ 
IMMMH J{M9JIeKTPHYeCKUMH ocTosHHbIMH. Bovee 


TOPO, CMelleHve clleKkTpa Mp H3MeHeHHH cocTaBa’ 
CMCIUaHHOrO PaCTBOPHTeIA MPOTMBONONOKHO TOMY, KOTOpOe HaGsmIOqaercH 
MIpH aHaJIOTHYHOM M3MCHCHHH JM3JIeKTpHYeCKON MOCTOMHHOM BcMeqcTBHe 3a- 
MeHbI OMHOTO HHCTOrO pacTBopuTeia ApyruM. BBuyy sroro yuer BAIMAHUA M4 
IACKTPHYECKOM MOCTOAHHOM pacTBOpHTeA ele HECKOMbKO YcuIMBaeT OTHOCH- 
TCJIbHOe CMCLICHHE CN€KTPOB Ip CMeIMaHHOM COubBaTHpOBaHUH. 


Ms Bcex 9THX JaHHbIX cilelyer, uTo OOpasoBaHve CMeLIAHHBIX CO/IbBAaTOB, 
XapakTepH3ylouleecA CMEMLeHHeM TOMOC MOrmomenua, HaOmofaerca rlaBHbIM 
oOpasoM Ha accouMMpyloulux Kpacurenax. BosnuKaer BONpoc, He ABUIAeTCA J i 
HeEOOXOJMMbIM JI CMeWIaHHOrO COJIbBATHPOBAHHA HaJIMYWe aCCOMMAaTOB B pac 
TBope. OAHakO CielWalbHO nmpoBeyeHHoe HCCJIEMOBaHHe NWOKa3as0, YTO OTHE 
{044 | 


MTCNIbHOE CMCUCHHE NOMOChI MOPIOWLeHHA HE 3aBHCHT OT KOHLeHTpalun Kpa- 
MTA, T. €. OT ero AHcHepcHocTH. ‘ 

CylecTBeHHBIM B STOM OTHOIICHHH ABIAeTCH JMUb TeHeHUMA JaHHoro 
(PaCHTe/IA K aCcOWMallHH, T. e. ero crpoeHue. B cBa3H c NapasenH3MoM mpo- 
ECCOB aCCOMMANHH HW CMeIMaHHOrO COJIbBaTHPOBAHHA MOXKHO MpeANONOKUTD, 
ITO OHH OOYCJIOBJEHbI HaIMYHeM OMHHX H TeX Ke py B MOseKylax KpacuTensi 
{ OJHHMH WH TeEMH 2K M@XKMOJICKYJAPHBIMH CHaMH. TloyByxKHOe paBHOBecne 
3 pacTBope oONpefeAeTcA NpeocOmaanveM OJHOrO ,NWpolecca Hal ApyruM. OTuM 
ekyeT, MO-BHAHMOMY, OODACHHTb NpeKpallleHve accouMalluu Kpacuteneli mpyi 
303HHKHOBCHHH CMeLIAHHBbIX COJIbBaTOB (*). 

B 3akmioueHve NpHHOcHM OnarogapHocTb mpod. M. B. Capocrpbanopoli 3a 
IOCTOAHHBIM HHTepec H BHHMaHHe K paoore. 


Tlocrynuso 
21 XII 1956 


HWMTMPOBAHHAS JIMTEPATYPA 


1 X. JI. Ap Bau, Map. AH CCCP, cep. dus., 20, 443 (1956). * B. I. Knouxos, 
DNTHKa H cnekTpockonua, 1, 4, 546 (1956). 


1045 


fornago AkaweMuu HaykK CCCP 
2 1957. Tom 114, Ne 5 
\ 


PH3HYECKAA XHMHFi 


6. H. BYUIMAHOB u Lf. C. BOSABH)KEHCKHM 


M3Y4EHME MPOWMECCA OBMEHA ZnzZn** HA PPAHAX 
I\MHKOBOrO MOHOKPHCTAJIJIA METOJOM PAAHOAKTHBHBIX 
MHJMKATOPOB 


(ITpedcmaeaeno axademuxom A. H. Ppymxunoim 2 I 1957) 


B mocmequee BpemaA Bce Oomee OTUETMHBO BHIABIACTCAH, YTO SJIEKTPOXHME-) 
yeCKHe MIpOWeccbl, B TOM UMCsIe HU Te, KOTOpble ONpeeAOT 3HaK H BeMHUMHY) 
3/1€KT pOAHOFO NOTeEHWMasa, 3ABHCAT OT KPHCTaINOrpadpuyeckoro HallpaBJeHHuA 06-) 
pasua (1, ?). Panee HMeIHCb JIMLUb IPOTHBOpeyMBble JaHHble O MOTeHWMasaxX MOHO-| 
KPHCTaJJIOB UMHKa, aJIOMHHHA, MeH, Kelesa uv Ap. B wacTosmjee BpeMmA wee | 
CYUHTATh UPOYO YCTAaHOBJICHHbIM, ITO PasJIHUHbIe rpaHH STAX MOHOKPHCTAMJIJIOB 
MMeIOT pas/JMYHbIe NOTEHUHAaJIbI KAK B OTCYTCTBHE TOKA, TaK H Ip NOIAPHsalluy} 
(*-7), PasnocTb NOTeHUHAasIOB JIA Pa3JIMYHbIX TpaHel MOXKeT JOCTHTaTb HECKOJIB-) 
KUX J[@CATKOB MUVJIJIMBOJIbT, CYI[CCTBEHHO YBeJIMYHBAACb B CAyyae NOMApH3a-| 
UMM C yBeIHYeHHeM IVIOTHOCTH TOKa. 

Takum 06pa30M O4eBH AHO, ITO Tporecchl OOMeHa aTOM *, HOH Ha pa3JIMUHBIX} 
TpaHaAX MeTasJIMYeCKHX MOHOKPHCTAaJIJIOB CYILeCTBeEHHO OTHUAIOTCA Kak i 
cBoel Mpupoye, Tak HM 10 KMHeTHKe. ORHHM 3 MeTOJOB KOJIMYeCTBEHHOLO H3y- 
yeHHA TOKOB OOMeHa ABJIACTCH MeETOX paMOaKTMBHbIX HWHAMKaTOpos (8, %).| 
C MOMOUIbIO STOFO MeTOa NOsYYeHb!I JOCTATOUHO Hae@*KHbIe JaHHble AA eke 
oOMeHa Ha rpaHulle aMasibrama — pactsop (?°, 14). Bosee c1oxxHbIe OTHOMICHHA| 
HME€IOT MECTO Ha TBeEPJbIX MeTaJIMYeCKUX NoBepxXHocTax. aticuHcKkuli c coTpys-} 
HHKaMH BbINOIHH pa padort ((%) u Ap., WuT. mo (14)), WembIO KOTOpHIX ObIIO| 
W3yyeHHe CBA3H MeK]yY CKOPOCTAMM OOMeHa H JJICKTPOJHbIMM MOTeHWMasaMy| 
MeTaJJIOB. ABTOPbI IPH K BbIBOAY, YTO CaM PeakKIWHH OOMeHa aTOM [ HOH| 
WpOTeKaioT O4eHb OBICTpO, YTO OHH OOpaTHMbI HU He 3aBHCAT OT MeTasJIMUeC- 
KOM MOBepXHOCTH, ApyrHMyv McceqoBaHHamMy (*°) Oplo HaliqeHO, TO CocTOAMHHe 
MOBEPXHOCTH BJIMAeT Ha CKOpocTb OOMeHa. M3meneHHa B CKOpocTax OOmMeHa 
TIPHMMCbIBaIOTCA PasJIMYHAM B KPHCTaIMYeCKOH cTpyKType ("4). B To xe BpeMa 
BbICKa3bIBaIOTCA COOOpaKeHHA, YTO OOMEH MEXKY MeTaJJIOM HM paywoaKTHBHbIMA 
HOHAMH STOFO MeTaJJIa STO HE pe3yJbTaT MpoOcTOrO MepemMelleHuA, CBA3AHHOTO 
C SIEKTPOAHEIM ToTeHuHasom (14), a YTO B JJaHHOM Ciyyae COOMeH OCMOMKHAeTCA 
ay\copOuvel H ApyruMH MpoleccaMH, HAYULMMH Ha NOBepXHOCTH MeTasa. 


IKCNePUMeHTANBHAA Wea (EME Ts) 


B kayectBe oOpekTa Hallero UCCIeAOBaHUA MbI OCTAHOBHIMCb Ha MOHOKpH- 
cTaylax WMHKAa. OTOT BbIOOP ONpefenAICA TEM OOCTOATEMbCTBOM, YTO JWIA IMHKAa 
MOXKHO OKUJaTb HanOoNbIWel PasHHIbl B CBOHCTBAX pa3/IMUHbIX KpPHCTaJWIH- 
yeckHx rpanelt (*°). Kpome Toro, B HauiMx maOopaTopHAX HB3yUeHBI Apyrue 
SJIEKTPOXHMHYECKHE CBOHCTBA UMHKOBbIX MOHOKpHcTanmoB (°, 4). Hakone, 
IMHK HMeeT payMoakTHBHbIi u3s0Ton Zn®°, npe_cTaBasioululi yAOOuBIT MOMeHT 
WIA PaWOXMMMYeECKHX H3MepeHHh. 

Moxokpuctasbl WAHKa Toyyauch 10 paspa6oTanHomMy Hamu BapHaHTy 
MeTowa Bpyyxmena (°°, *”), OOnaxene rpanu Oa3suca mpoM3BoMOCh CIOMOM 
oOpasloB, OXaxKNeHHLIX B AKUJKOM KHCOpoOse, a TpaHH Mpu3MbI — BEIM 
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aHHeM. Jlanee oOpa3ubt oOpaGaTEBaIuch HaxKaqHolt Oymarol NeNe 00, 000 u 
000 u no_Bepramucb sneKTpomHTHUeCcKOli NOJIMPOBKe B 9IeEKTposHTe tbaycra (18), 

Bea MopepxHocTb oOpa3ioB, KpoMe loBepXHOCTH Hccule,yeMoli TpaHu, 130- 
HpoOBalacbh OakeJHTOBbIM aKoM. Iloce aneKTPONOJMpOBKH UCcuekyemoli T0- 
€PXHOCTH OOpasOB OHH onpefemeHHoe BpeMa BbIep2xUBaHCb B 0,03 M pac- 


; UMN /MUH A uMn/Mun 5 
600 
2 
500 f 
~ 400 
: 300 
ay 20 40 60muH 20 40 60 mun 
a i tTt—_—_ 
ue. |. A — 3aBMCHMOCTb AKTHBHOCTH rpaHeli MOHOKPHCTasa WHHKa OT Bpemenu; B — To xe 


JWI OOPAasyOB, COCMHHEHHBIX B Mapbt: / — 6asuc, 2 — npusma 


BOpe Ce€pHOKHCIOrO WHHKa, MeYeHHOPO paqhoakTHBHbIM H30TOMOM Zn® yy mpo- 
[DIBAIIHCh JHCTHJJIMPOBaHHOH Bool. B KaxJoH CepHu ONbITOB OJHOBpeMeHHO 
CMbITHIBaIOCb 10 7—10 oOpasilos Kako KpHcTanorpadpuyeckoli opvenTauun. 

Jl WAOCTpaluH MpHrosHOcTH BbIOpaHHOH MeTOAMKH H3MepeHHit MbI IpH- 
OJMM pesyJIbTaTb! OHO Tpyntibl ONbITOB (cM. TaOn. 1.B Kaxo cepuu Ob10 
CcseqoBaHo no 8 nap oOpa3syoB nviomjaybio B | cM 2.) 

Tpaduyecku 9TH pesyJIbTaTbI MOKasaHbl Ha puc. | A, HaYHHaA Cc NpOROwWKU- 
€JIbHOCTH OOMeHa B | muH. IIpu mposouKUTebHOCTH OOMeHa 5 H 30 cek. Hosy- 
aeTca OobuIOH pasOpoc ToueK, YTO He MO3BOJIACT CUHTATb Pe3YJIbTaTbI STHX 
SMepeHHH OcTaTOUHO Ha- 

(eoKHbIMH. , WaGapeinei ul 

3 ta6n. 1 u puc. 1 A 


HJIHO, YTO AKTHBHOCTH, IIpH- ee PLE LES s HipHsys 

OpeTeHHad YpaHbio MpH3- = Mpogomxur. r+ Al ral 

(hI, IPHMepHo Ha 10% BBbI- oOmena 

Ie, UEM AKTHBHOCTb, MIpHo- Mu MHH % * | aMn|MHH % 

peTeHHan Oasucom. Cam m0 

ee 2107 at dic ema ine 3 ceK 821-+41 100-45 | 674-+-107 79+13 

es pete. 30 59755 | 1009 | 596 71 | 100442 
: mun. | 421445 | 10044 | 485-4 16 | 118+ 4 

paHuupl oOsacTeH ommMooK es) 4114+14 | 100+3 | 446+ 20 | 108+ 3 

ua 6a3Hca H NpH3Mbi 104- - » Teed eae eee a tot 

» u 
HM compuKacalorcA. Same- | 545-24 1004 602 30 i107 6 


HUM, OHAKO, YTO B pe3yJIb- 
ate 52 cepHiH H3mMepeHHi 


bla 3aMepeHa AKTHBHOCTb II pHMCYaAHHE. I— cpeqHve aKTHBHOCTH, IIpH- 
: _ o6peTeHHbIe OOpasuamu B Mpouecce o6mena, AJ — cpen- 
36 ee 2 BE HHe KBajDATHUHbIe OWMOKH H3MepeHHH aKTHBHOCTH (1%). 
omeHHe Inp/Ioa3 MOMy4H- 


OCb paBHbmM 108% 

I]o HamuM MpecTaBicHHAiM MOBepXHOCTb MOJIMKPHCTasIMyecKOrO UHHKa 
locle CHATHA JecbOpMUpoBaHHOroO CJIOA MeTaJa) COCTOMT W3 MO3aHKH Toula- 
OK [ByX KpuCcTalmorpapuyeckux rpaneli — Oa3vca HW MIPH3MbI, KOPOTKO3aMK- 
yTbIX Yepes Teno camoro oOpasiia. MsBectuo, uTO rauIbBanonapa OasHc — IpH3- 
a oOslalaeT 3IeEKTpOABMKyueH cunoh (*, *), KoTOpad, BePOATHO OKa3bIBaeT 
OOTBETCTBYIOINee BIIMAHHe Ha IpoTeKaHHe MpoOleccos, OMpefeAIOWIMX AKTHB- 
OCTbh OOpaslos. 

lif TIpoBepKH STOFO MpeAMoOXeHHA MbI UBy4YHNM Mpollecc Ha OOpasiax 
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6a3Hc —Ipv3Ma, CoeMHeHHBIX B raIbBaHomapb! (cM. Taos. 2. B Kaxk OH cepu 
6EWIO UCcHeOBaHO 10 9 map OOpasuoB MomlazbIo B | cm’). Ha puc. 1B9 
JaHHble v300paxenby rpapwyecku (Haymnaa c | mun.). B sTom cayuae acer 
aHH30TpOnNHH Bbipaxkaer 
apye, veM B lipesbiqyuy 


Ta6Oauna 2 
CJLYUae, WM COcTaBJIAeT lip 


Ba3uc Tipu3ma i MepHO 95%. 

TpogomKut- J+ Al T+ Al 113 u3102%KeHHOTO culeqye 
Oonete uTO IpoTekaHHe Mmporecc 
umm] MHH % 4uMn|MHH % oOMeHa aTOM — HOH Ha Tp 

HAX MOHOKPHCTaJia WMH 

3aBUCHT OT KpucTanmorpap 

OD ceK, ea: eee SET oy ett yecKoro HallpaspmeHua. H 
ae hot 9 1002 test pack 5 Menee TOO ae 
5» 369-17 | 1004 5| 450410 | 4224 3 TPaHH._IpHSMbI, HMerOnS 
15 » 393413 | 100+ 3) 495413 | 126+ 3 Oomee OTPHUAaTeIbHbIM TI 
30» 4424413 | 100+ 3) 554117 | 125+ 4 TeHIHasl, OOMeH mpoTekae 

60 » 489-15 100+ 3] 629414 | 129+ 3 6omee MHTCHCHBHO. 


I]pu coequHenuu o6pa3 
0B Oa3Hca H IpH3MbI B KOPOTKO34MKHYTbI€ Mapbl, YTO BCerya MMeeT MeC 
TO Ha MOBepXHOCTH MOJMKPHCTamMMYeCKOrO MeTaJsIa, PaBHOBecHe OOme 
Ha pau IpH3Mbl CMellaeTcA BCTOPOHY OOpa30BaHHA HOHOB, a Ha rpaHu Oa 
34Cca — B CTOpOHY OOpa30BaHua aToMoB. BuauaHHve KpHcTaJorpapuyeckoH 
OpHeHTallHH Ha MpHoOpeTeHHyto OOpa3laMu aKTHBHOCTb B STOMCJLyyae NIPOAB 
JiseTca Oolee pesko. 


KasaHcKui ; Tloerynuso 
aBHalHOHHbIM HWHCTHTYT 2 I 1957 


WMTHPOBAHHAS JIMTEPATYPA 
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165.H. By mMauos, K®X, 30, B. 7, 1668 (1956). 17 5B. H. B y um mManos, Tp. Kasanck. 
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Jlokxayn Akanqemuun nayr CCCP 
1957. Tom 114, Ni 5 


®PH3SHYECKAAH XHMHA 


¥ 


M. A. TEPOBHU. P. WH. KATAHOBHH, B. A. BEPFEJIECOB u JI. H. FOPOXOB 


MPHMEHEHHE METOJ\A MEYEHBIX ATOMOB K H3Y4EHHIO 
MEXAHH3MA AHOJIHOFO BbIJEJIEHHS KHCJIOPOA 


(ITpedcmaeazeno axademukom A. H. PpymKuneim 22 XII 1956) 


Ha ocnopanuh pe3yJIbTaTOB UCCeOBaHHA MeXaHH3Ma Tpouecca BbiJee- 
1. KUCMIOPCa Ha MaTHHOBOM 9/IeKTpOe B KOHUeCHTPHpOBaHHbIX pacTBopax 
HOH HM XJIOPHOM KUCOT MPH OOJIbIIMX AHOAHBIX NOMAPH3aUAX ObIIO BbICKAa- 
io mpesmosomwKeHvHe OO yuYaCTHH aHHOHA KUHCJIOTHI B 3TOM Tpouecce (*). 
I MOaraiH, TO JIA MpOBepKH TaKoro TpeACTaBMeHHA MOXKeT OKasaTbLcA 
PEKTHBHbIM IIPHMeCHEHHe KHCJIOTbI, M€YCHHOH THAKeJIbIM H30TONOM KHC- 
ofa O78, 

Moxuo 6510 OKUaTb, YTO KHCMOPON, BbIAeIMBINMACA pH 31eKTpoOmH3e 
IeHOH KHCJIOTbI TIpH MaJIbIX 3HAaYeHHAX NepeHanpsxKeHHA (Jo 0,9 B), He 
jeT COep2KaTb TAKEMOFO H3OTONA KHCOpoya, TOra KaK KUCOPON, BbIJeIMB- 
lich pH Oojee BbICOKHX 3HAYeHHAX MepeHallpAKeHHA, CueAyIOUlux 3a 
KHM TOXbEMOM TIOJIAPH3aWHOHHOH kKpHBoH (puc. 1), o6ycOBJeHHbIM 
opOuneH aHHOHA KHCJIOTHI, OyyeT OOorameH O18. 

B HacTosmem cooOmeHHH H3ularaloTCaA pe3ysIbTaTbl paOoTbl, B KOTOPOH B 
leCTBe QIEKTPOMHTa Oblla MpHmMeHeHa mMeyeHHad O!8 xmopHasd KuCsOTA. 
WH 9TOM MbI PyYKOBOACTBOBaJIHCb TeM, 4TO, KaK CeAyeT H3 JIMTepaTYPHbIX aH- 
x (?), XOpHad KMCOTa He OOHAapy2KHBaeT H30TONHOTO OOMeHa KHcOpoya 
OOH, a B CyYae CePHOH KHCJIOTLI TAKOH OOMeH HMeeT MeCTO, OCOOeHHO IPH 
‘okOH Temnepatype (°). 

MeyeHad xsIopHadt KuCOTa Nosydasacb CeAyIOWMM OOpa30M: ToTOBHMJICA 
yxopaT Kamua KCIO, aHo,HbIM OKHCICHHeM XJIOPH a KaJIMA B TAXKEIOKHCIO- 
(HoH Boye (1,34% O18) qo xmopata kanua KCIO;,c NocaeqyIouluM OKHCJe- 
M mWocweqHero Takxke B MeYeHOH BOJe; OTMBITbIM H TepeKPHCTaJIH30- 
fHbIM MeYeHbIM MepxsopaT Kalua MWeperoussica C KpelKOH CepHol KHCIO- 
(98%) Tok BaKVyMOM; B OXsIa2%KaeMOM IIPHCMHHKe KOHJeCHCHPOBaJIHCb 
bl CeSBOAHOM XMOPHOH KUCJOTHI, KOTOPaH OUHIalach AByXKpaTHOH Mepe- 
KOH WH pa3sOaBlanacb OObMHOH ABaxKbIl NeperHaHHOH BOOM JO HyKHOLi 
(eHTpawuu *. 

QNeKTPOMH3 XJIOPHOH KHCJOTHI MPOBOAMICA B SeKTPOJHTHYeCKOH sAGeHKe 
Hye U-o6pasHolt TpyOKH Cc pa3JeJIeHHbIMH C MOMOULbIO CTeEKIAHHOTO PuMbTpa 
JIHbIM WH KaTOJHbIM MpocTpaHcTBamH. B aHoHOe MpoOcTpaHcTBo ObLIM BiaAd- 
MOCTHK JIA KOHTPOJIA NOTeHWMaa aHOJa B MpoOecce 3eKTPOMH3a H OTBOR 
 BbIeAiouleroca KUcnopoga. Kucnopof coOupasca B KOOKONe MOA BORO, 
je uero OH MepeBOAUJICA B SBAKYHPOBaHHy0 aMMyJy; UpeABapHTebHO KHC- 


* Tlo aHHbIM Macc-CIIeCKTPOMeTPHYeCKOLO aHasN3a /cosep2KaHue TARKeNOrO H30TONAa KHCMOpO- 
‘fouryueHHom mepxsopate coctasisino 1,34%, a B 5,8 N xnopHolt KucOTe TOMbKO 0,75% 1 
6 u 10 N xnopHoh xucaote 0,836%. 

[IA BLINCHeHHA MIpHUMHbI yMeHbIWeHHA coxepxKaHusA Ol B xXJOpHOH KUCMOTe MO CpaBHeHHIo 
HMCHECHHBIM MeCYCHBIM MepXJOpaTOM Oba MOABeprHyTa WIeKTPOH3y CepHas KUC/OTA, OTO- 
Had H3 CMeCH C XJOPHOH KHCOTOH, OcTaBUIelica Mocme NOMyYeHHA OesBONHOH XJIOPHOM KHC- 
1. BerenuBuulica mpH 3TOM KHCOpOA OKasasCA OOOTAaLleHHbIM TAXKeIbIM H3OTOIOM O18 Ha 
4%. Takum o6pa30M O6bWIO ycTaHOBJeHO HasHYHe M3OTOMHOTO OOMcHa KHCJIOPOJOM Mery 


yHAMH ClO, H SOt IIpH HarpeBaHu cyxoromepxvopata kaya C 97—98% cepHOM KucroTOH. 
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OPO MpoXoUs Yepes JIOBYWIKY C OXNAAMTebHOM CMEC, B KOTOpOoH Pay 
*KHBaslacb Bylara.. Bo Bcex cayyadx Mepex cOopoM mpoObl lpesBapHTesIbH 
TeueHHe 2 ¥ac. NPOBOAMICA IMCKTPOMMS IPH 3aaHHOM MOTeHMMade MIA Sano 
HMA BbIeAIOMIMMCA KHMCJIOPOROM HeOOJbWIOTO BO3AYWHOTO MpOCcTpaHCcTBa 
aHOJIHOM. KOvIeHe JJIEKTpOmH3epa. ONbITb! MPOBOAHJIMCh pH TemMMepaType +t 
ap 10 N xaopHol KucmoTe TakxKe pu Temilepatype —30°. 

PesyabTaTbl H3OTOMHOFO anadM3a KACMOpOfa, BbIAeIMBIUErOCA pH a 
JIM3€ PaCTBOPOB YeTbIPeX KOHUEHTPalM MPH pasMHYHbIX 3HaVeHHAX Mepenan 
X%KeHHA, IpHBeyeHb! B Tau. |. 


PaccmoTpeHve IpHBeeHHbIX B TAO. 1 WaHHbIX NOKa3bIBaeT, YTO KHCIOP 
BLIJ@IAIOMNACA pH Nepenanps.KeHHH B Mpefenax Wo 0,8 B, He COMepAUT 
6pITouHOrO KosmHYecTBa Ol. Drum NOATBepXaeTCA BbICKa3aHHOe paHee Mp 
MOOXKeHHE O TOM, UTO IPH HH3KHX AHOAHbIX NOMAPH3aUMAX BbIAeNeHHE KCI 
pola Ipoucxo_uT 6e3 ydacTHA AHHOHA KHCJIOTbI 3a CYeT pactiafla NOBepXHO 
HbIX OKHCJIOB H pa3spaya Bob. IIpu Oomee BbICOKHX NepeHalpsAKeHUAX, CO 
BeETCTBYIOMUX BepXHeMy yuUaCTKy NOAPH3alMOHHOH KpMBOU, KHCMOpOR OF 
3bIBaeTCA OOOFaeHHbIM TH2KeIbIM H30TOTOM O78. IIpu stom cofsepxanve | 
pacTeT C yBeMYeHHeEM KOHICHTPalWH aHWOHa KHCJIOTHI HW C MOBbIWeHHeEN 
HallpA2KeHHA. j 


Ecnu flomto yuacTHA aHHOHa KHCAOTLI B Mpowecce aHoqHoro OOpa3soBaH} 
KHCNOpOJa BbIPaSHTb OTHOIWeHHeM U3ObITOUHOrO cofepxKaHna O'* B BbIeMH 
WeMCA IPH 3eKTPOsH3e KHCIOpOse K TAKOBOMY B HCXOHOH KUCJIOTe, TO 
MaJIbIX 3HavYeHHH MepeHallpAxKeHHA OHA PaBHa HYJIO, a JIA BEICOKHX Mepey 
npsxKkeHui, HampumMep 1,55—1,6 B, paBHa Ana 5,8 N xnopHow KucnoTpl 3,3' 
naa 7,6 N 18,5% wu gua 10 N 78%. STO HaruAQHO UMNKOCTpUpyeTcaA Puc. | 
rye IpHBeseHbl 3HayeH} 
OH yuacTHA aHHOHA 
CJIOTbI B IPOWeHTAaX B g 
BHCHMOCTH OT BeJIHUHI 
TlepeHanps2xKeHuA, TI 
KOTOPOH NpOBOAMJICA 9. 
KTpOJIH3. 

TakHM o6pa3som, | 
MOJIYYCHHBIX JaAHHbIX Cd 
ayeT, YTO Mp BbICOK 
3HaYeHHAX nepeHanp 
X%KeHH, — COOTBETCTBY} 
ULMX BepXHeMy yuacT! 
NOJIAPH3alHOHHOH Kp 
Jd A sit ia 0 / BOH, IpOHCXOJHT H3MeH, 

eae HHe€ Me€XaHH3Ma_ BBIJed. 


HUA KU 
Puc. 1. AHoyHble nompH3ayHOHHble KPHBbIe MaTHHOBOTO “TOPO Ra, COVE 
aeKTPONa B XNOPHOH KHcnoTe: 1—5,8 N, 2—7,6 N, 3—10N ZEHHOe yuacTHeM ate 
OHpOBaHHbIX Ha 3ueKTP) 


@ AHHOHOB KHCJIOTHI. 
Bek u Moyaron (4), aHamH3upyaA mowyyeHHble HMM aHavlOrMuHble TOMAS 
3alMOHHbIC KPUBbIC B XJIOPHOH KucuoTe (oT 0,5 No 9 M), cunraior, yro mepex! 
Ha BePXHIOW, Kak OHH Ha3biBaloT, TadpeeBCKy10, IpAMYlO OOycnoBseH pa3pi 
dom ClO,-Honos c O6pasoBaHHeM paquKana ClO,. pu atom na BepXHeM yuact’ 
OHH pa3iMyaioT Be OONACTH NepeHanpaAKeHHA C pasNHUHbIM MeXaHH3Me 
BbIeICHHA KUCMOPOfa: MepBylo OOMacTh, cweLyioulyio HenocpeycTBeHHO 
neperHOoM KpuBoli, B KOTOpOl ele He HaOmIOaeTeA pacnaga paqukasa CIC 
a KHCHOPOA BbIAeIAeTCA 3a CUeT B3AMMOJeHCTBUA paluKana Cc BONOL MO Cxe: 
2 ClO, +H;0-+2 HClO+2HCIO, +3/,0, u Bropyio o6y1acth, HaUdHHaIOuLy1ocad Ht 
TOKaxX TIpuMepHo B 10 pa3 OOmbUIMX, YeM CooTBeTCTBYIONue Hayasly u3rH 
KPHBOH, Tye OOHAPy2KUBaeTCA JBYOKHCb XOpa, OOpasylomlancsa pH pacnaj 
paqukana ClO,, NooOHO TOMy Kak 9TO yKa3aHO B pa6oTax asa 
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) CBETE NOM YYCHHBIX HAMM Pe3yMbTATOB NoAOGHOe pescTaBsenve O Mexa- 
f€ BbIAeCICHHA KHCMOpONa KaKeTcA He BUOHE UpaBHbHbIM. JlelicTBuTeb- 
AHAIHS AHOHTA Moce seKTpowH3a 10 N xmopHol KucaoTHf, mpoBeyeHHoro 
TIOTHOCTH TOKa, COOTBETCTBYIOMeH Hayay BepXHero yyuacTKa NoApusa- 
IHOH KpHBOH, He OOHapy2KH MpucyTcTBUA Hu JByOKHCH XmOpa, HH CIO; - 
, TOTa Kak JOA yyacTHa ClOj-MoHa B Mpouecce BbIAeIeHHA KUCMOpONa 
ACC-CHEKTPOMETPHYeCCKHM JlaHHbIm WOcTurana 67%. JIumib npu Gowee BbICO- 
MOTHOCTAX ToKa (3-10+ a/cm’) MmbI TakxKe OOHAapyXHBaH MOABIEHHE B 
Te JBYOKHCH XJIOpa H OAHOBPemMeHHO Ha6sIOMaNIH yBerM4eHHe Jom yua- 
_aHHOHA KHCJOTHI B BbIJeIeHHH KHCOposa Jo 78%. 

COJIHYeCTBEHHOe ON- 

JleHHe IBYOKHCH XJIO- UCM eu 

B aHOJIHTe MpoBo- 


t a BO 
cb HosoMeTpuyecKH x Reed ice 2 oe 
a XANOpaTMowa— © “apecrpyas Flaked Sead or met Ua on pea 
)PHMeETPHYeCKHM Me- Dee alem? g 52 | 8a 
M ((pOTOSIEKTPOKOVIO- EE Ox | 56 | S82 
Tp THNa DOK-52) c 
DHL bIO peakiay ce be- O6bIkHOB. Boga) — a 0,198) Oo = 
AHTPaHWJIOBOW KUCJIO- Xa0pHas KucJO- 
- » EAD! 
ee ie al ‘ 1.N*| 2,57 | 6,0-10-2|0,213]0,015| 2,7 
Ie : “LIN |) PCB |) Gh Bod OO PAG OOM |) S83 
ACNATH COMepKaHHe 5,8N | 0,74 | 5,2-10-4/0,198] 0 0 
3 HOH€A MeHee YeM Body Aho | eons O70 OCs | se 
© Mr/mu (*). B cayaae 5,8N | 1,98 28 ; 0,229 ,).0,.0314 5,6 
‘ = 7,6N | 0,74 | 3,6-10-4/0,198| 0 0 
ee 2, Conceg p28 76N | 1.54 | 420-10-2]0,25310,055| 8.6 
[CHHBIX PpacTBOpoB 7,6.N—) 1,70") 5, 2-10-40, 317 | 03419) 48,6 
DHOH KUCJIOTbI HaGJIIO- | 7,6N | 4,80 | 4,0 0,339|0,141| 22,0 
iCb AHAJIOrH4UHAaA Kap- 10 N | 1,30 ee ae Rea 67,0 
7 é NORV GD Dalene Om iOnOo tml Oras 78,0 
«aa 1on | 4/96 | 2.4 —|0,722|0;524] 8274 
ee Oe DE ELIOT; 10N | 4,25 | 5,3 0,723|0,525) 82,3 
“AX TOKa, COOTBeTCT- XsopHasn KHCJ0- 
WWX Haually Bepx- Ta,—30° 
; AORN olen eee 0,738 |0,544 | 84,5 
Pe ec eetaePHBOE, 10N | 4.25 | 4,25  |0,743]07546! 85/3 
H OOHApy2KeHbI Cj1e Jb! 


yHowa, cocTaBisio~- §—=———— 
fo 0,2% or aoan | * Coxepxone moro naoronsmteagposa 5 HexoK 
Mid anvona KucaoTn, "!%  PactBopax xa10p P 


cHocky Ha cTp. 136. 

IOABJICHHE JBYOKHCH 
9a B aHOJUTe COHAPYKHBAIOCh pH Oowee BbICOKMX IIOTHOCTAX TOKa, 
mpu aektTponmuse 10 N kKucsoTEI. ; 
ITH JAHHbIe aloT OCHOBaHHe NosaraTb, YTO AO NOMAPH3allHu, MpH KOTOpoH 
IpYXKUBaeTCH ABYOKHCb XJIOpa, HeCMOTpA Ha HaOuOJaeMoe oOorauleHHe 
opoyia u30TorIoM O!8, BpieeHHe ero IPOHCXOAUMT He B pe3yJbTaTe pas- 
4 ClOz-Hona. Peskoe BospacTaHHe MOTeHIMaa I/IeKTpOa MpHBOHT, ouye- 
10, K CHAbHOH Jecbopmalun aqcopO6upoBaHHblx annonos. Bnarogaps stomy 
[alOTCA YCOBUA JIA peakKUMH OOMeHa KHCJIOPOAOM MEX Ay acopOupoBaHHbIM 
JHOM H TMOBEPXHOCTHBIM OKHCJIOM TaTHHbI, JIA OOOralleHHA BbIe/AIOMe- 
| KHcOpoya usotonom O18. TombKo pH OOJIbUIMX MJOTHOCTAX TOKa 
10 a/cm® u Bblle), Ip KOTOpbIX HaOsI0JaeTCA BHOBb YBeMYeCHHE Ha- 
4a TOJAPUSAUMOHHBIX KPWBbIX, HaYMHaeTCA YaCTHUHBIM paspaq aHnona 
IOTHI, CONpoBoxjaiomulica OOpasoBaHHem B anouuTe ClO3-MoHOB HM BbIJee- 
u ClO. : 
eLyeT OTMETHTb, YTO KHCMOPOA BOAbI, OTOTHAHHbIH OT KHCJIOTHI MOCI€ 9IeKT- 
43a, UMe OObIUHbIMT H3OTONHbIM COCTaB, YTO YKa3bIBaeT Ha OTCYTCTBHE H30- 
oro OOMeHA MEK Ly UpOAyKTaMH WIM NOYUpOAYKTaMH dleKTpOH3a, HaXOMA- 
MCA Ha MOBEPXHOCTH B/IeKTPoOAa, H BOLOM H NOATBepxaeT HeOOpaTUMOCTE 
TPOXHMHYECKOH CTaqMH OOpasoBaHHA MOBepXHOCTHOTO OKHCAa. 
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B sakuoyueHHe BbIpaxkaeM OlaroqapHoctb akay. A. H. OpymKuny 3a wen 
COBeTbI IPH OOcyxKeHHH pe3YJIbTaTOB HacTosmeh paOorTEt. 
\ 


Mocxoscxuit TrocylapCTBeHHbIM YHHBepCcuTer Ilocrynuno 
um. M. B. Jlomonocopa 7 XII 1956 


I[MTHPOBAHHAS JIMTEPATYPA 
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Wornuagte Akangemuu Hayk CCCP 
1957. Tom 114, Ne 5 


| PH3SHTECKAA XHMHA 


| MW. ®. KAHABEL u JI. ©. BATAJIOBA 


YNPYFO-IJIACTHYUECKHE HW BA3KO-NJIACTHYECKHE 
CBOHCTBA TEPMOPEAKTHMBHbIX MJIACTMACC 


(I] pedcmaeaeno axademuxom IT. A. Pe6uxdepom 20 XI 1956) 


ISMeHeHHA MeXaHHYeCKHX CBOHCTB TepMOpeaKTHBHBbIX MaCTHKOB MO], BIHA- 
A TeMMepaTypbl M JWIMTeIbHO JeHCTBYIOWMX Harpy30K HeocTaTOUHO u3y- 
1. HanOoulee TecHad CBA3b M@KY CTpyKTypoli MaTepHana HW MexaHHye- 
MM eFO CBOHCTBAMH Ha OCHOBaHHH COBPeMeHHbIX MpecTaBseHHii oO BBI- 
yoHMepax WH paooT IJ. A. PeOunyepa ycTaHaBMBaeTcA To H3MepeHH- 
KHHETHKH pa3BHTHA epopMalluH wncTOrO CABHTa Nocse UpHsoKeHuA 
1HHOrO MOCTOAHHOFO Halps2xKeHHA WH KHHETHKH cllaqa Jedbopmauuu mocue 
‘py3xu (*). 
AcceqOBaHHA IMPOBOAWIHCb Ha BaxKHeEHWIMX THMAaX WyacTMacc, H3rOTOBIAe- 
Ha OCHOBe (eHOJIbHO-PopMaJberHAHbIX H AHHJIMHO-SopMaJbAeruHbIXx 
1aX Pe3O/IbHOFO H HOBOMAYHOrO THIOB. OOpasubl AIA ONbITOB H3FOTOBIAHCh 
LOM Tropsyero (OpMOBaHHA MO pexXKHMaM, KOTOPble OGeCMeyHBaIOT CTEMeHb 
pK eHHA CMOJIbI, TpeOyemylo JIA TeXHHYeCKHX u3yemMh. U3mepenua ynpy- 
JaCTHYeCKHX HM BASKO-TEKYYHX CBOHCTB OTBEPXKACHHbIX MWacTMacc TIpoOBo- 
ACb HA CKOHCTPyHPOBaHHOM JIA STOTO MpHOope, MOSBOJIAIOMIEM H3MepATb 
3HBAIOIWLYIOCA TOA WeHCTBHEM MOCTOAHHOM CHJIbI B OOMACTAX YIpyro-s1acTH- 
(oli H MacTH4eCKOTO TeyeHHA espopMaluio CABura B rpajlycax yrula MOBO- 
ac TOUHOCTHIO Jo 0,2°. 
A3MepeHHA MpOBOAHJIHCh Ha OOpasiax WMIMHApHYecKoH (hopMbI HaMeTpOM 
iM HW ywiuHOH 100 MM B paOouel YacTH, pH HallpsxKeHHAX B peyesax oT 
(0 425 xI'/cm?, Temmepatypax oT 20 yo 180° u Bpemenu oT | yo 500 uacos. 
[locTosHHad BO BPpeMeHH BeJIMYMHA KPYyTAWero MOMeHTa 3ajlaBaJlacb rpy- 
| TIOJBeWIeHHBIM Ha wWkKHB paguycom 100 mm. Penakcalua HalpsxKeHHA 
aTepHasiaxX H WpejebHoe Halipsxenve cypura Py U3MepAJIMCb MaATHHKO- 
| J\MHaMOMeTPOM TIO YMeHbIeHHIO yIrJla OTKJIOHCHUA MaATHHKa BO BpeMeHH. 
WeT MOJYJIA YUpyrocTu, KosPPuUHeHTa BA3KOCTH HM BpeMeHH pewlakcallHu 
A3BOJIMJICA MO MeTOMy, H30xKXeHHOMy B padorax II. A. PeOunyepa (1). 
B pe3yJIbTaTe IIpOBeJCHHbIX H3MepeHHH yCTaHOBJIeHO: 
|. TepmopeakTHBHble llaCTHKH IPH HOPMasIbHOH TemMMlepaType Mo, BuMA- 
M MOCTOAHHOH, JWHTeIbHO JelcTByloWleH Harpy3KH IIpH HalpAxKeHUAX 
le ipeflena Tekyyectu P,, KpOMe yUpyro M 31acTHYeCKOH, HCHBITHIBAIOT ele 
ITOUHbIe JepopMawun. HeoOparumaa Aepbopmalux wHaOulofaeTcH uM Tocue 
rpepa oOpasiia pu Temnmepatype 90° B Teyenue 15 yac. 
2. Ha pa3Hbix THNaX MaTepHaJIOB pH HOpMaJIbHOH TemMepaType Harpyxe- 
BbISbIBaeT YIPyrylo AeopMaluio B 2—3 pasa OdvbIy!0, YeM dacTHYeCKaHA 
:. 1). Iipu pasrpyske oOpasia yupyroe BoccTaHoBseHHe Toxe B 2—3 pasa 
ple amacTHyeckoro. Yupyrad Wu dlacTHYecKad AepopMallMa Ip HarpyxKe- 
Oonpiie, ueM IPH pasrpy3ke, MOAyb 9nacTH4YHOcTH B 2—3 pasa OombWeE 
yaa yUpyroctTu. 
Ipu pasrpy3ke HW pM MoceAVIOMAX HarpyXeHHAX MOAYIb YUP yrOcTH H Mo- 
b QIACTHUHOCTH OOJIbUIe, YEM IPH NepBOHAaYaJIbHOM HarpyxKenun (Tad. | u 2). 
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Benuuuna yupyrol edhopMauuv BospacTeT C yBeHYeHHeM Hanpaa 
IIpONOPUMOHAAbHO TIpWIOKeHHOMY Hanps2xKeHHIO Wo 300—350 kI'/em 2 aap 
CTH¥eCKaA. KPOMEé TOPO, YBEMUMBAeTCA H C YBEJIMYCHHEM BPeMeHH JeHCTBHA CH 

Mogyan G, u Gy up Harpyxkenun Jo 325 KI/cm? uw HOpMasbHOH Temmepal 
pe OcTaloTcd MpaKTHYeCKH HHBApHaHTHbIMH. B 3aBHCHMOCTH OT MapKH MaTe} 
ala BeIMUMHa MOyA YIpyrocTH MpH CABHTe JeKUT B Mpesemax oT 16} 
22:000 kI'/cm’, a MOolyb 91ACTHYHOCTH B Mpesemtax oT 50 000 7079 000 xI/e| 
Hekotopoe yMeHblleHHe MOyleH UpH yBeMYeHHH HallpxAKeHHA 
325 xI/cm? yo 425 xI/cm*, a 3aTeM yBemM4eHHe IPH NOBTOPHbIxX Harpys 
(cm. Ta6. 1 u 2) OObACHAeTCH He BOSHHKHOBCHHEM HOBbIX XHMHYCCKHX CBA4 
pH HarpyKeHHv, a pa3pyWIeHHeM peAKOH «CWIMBKM» Me*KAy OTCIbHB 
arperaTaMH MoJleKy WM BCTYIIeHHeM B paOoTy IIpH NOBTOPHbIX Harpy3k 
6omee YaCTO MepelsereHHbIX MOJIMMepHbIX Werel. 


Ta6auna 1 


VismeneHve yupyro-a3ulacTHueCKHX H BASKO-IIaCTHYCCKHUX CBOHCTB Tpecc-MaTepvaa 
K-18-2 B 3aBHCHMOCTH OT TemnepaTypbl 


Temnepatypa, °C 


20 60 80 100 120 140 160 180 
G, «I/cm? 22140 {14300 |10000 | 7000 | 4900 | 3850 | 1920 | 1635 
,:10718, myas 6400 | 450 | 460 60 25 10 | 5,88 | 8,62 
T1010) Cex. 289 | olee 16 | 8,58 | 5,4 | 2559 | Sh03 ions 
Gp, KT /cm? 09700 |25000 |17200 |10550 | 5000 | 2000 | 792 400 
N-10-l, nyas 2400 | 180, 75 20) || 05804] lula oem meena 
els GE 402 TZ ANSAS te We Zou |e Lone ne Ore oo | 418 


Tao-aHuiear 2 


VU3menenve MOJLYJIA yYUpyrocTu HM MOJyJIA 9laCTHUHOCTH Wpecc-matTepuana K-18-2 
B 34BUCHMOCTH OT TeMMepaTypbl (pH pa3srpy3ke) 


Temnepatypa, °C 


20 | 60 80 100 120 140 160 180 
Gy, KI /cm? 87000 | 85000} 23000} 15000} 9230 | 9250 |6100 | 7340 
G2, KT /cm? 180000 | 62000} 43000] 29200/22000 [16000 |41480 | 9800 


3. IIpoqoumKUTeIbHOCTh JeCHCTBUA CHJIbI YMeHbIWAeT BeEIHYHHY ecsopMall 
yMpyroro BOCCTaHOBJIeHHA CJ1eyIOWWMM OOpa3som: yepes 30 cek. (Ha MaTepH 
mMapku K-18-2) ynpyraa AepopmMalua pv HarpyxXeHHH Sombie, vem pu ; 
rpy3ke, Ha 10%; nmocme 20 vac. — Ha 25%, a ocme 500 uac. — na 50%. & 
TakxKe yKa3biBaeT Ha YACTHUHDIM PaspbIB CBA8eH (peAKO «3alMTbIX» OTJCJIbM 
ene). OQacTuyeckad %Ke JeopMaluA UpH HarpyXKeHHu Cc yBeMYeHHeM Bf 
MeHH JleHCTBUA Harpy3KH MpuMepHo Ha 40—60% mpeBocxoguT JecbopmMalntio It 
pasrpyske. OkonyaHue pasBuTHA 91aCcTHYeCKOl NePopMalHu HW BbIXO, Ha NpAMY 
(TaHreHc yra HakKOHAa KOTOPOH CYKUT JIA ONpeyeseHUA BASKOCTH) pH HO 
MaJIbHbIX TeMIlepaTypax H HallpAKEHUAX BbILLe Ipefema TeKyyecTu HaGsOMawre 
B 3aBHCHMOCTH OT MapKH MaTepHasia, 3a Bpema oT 100 yo 300 yac. u 6onbil 

[nA NowyYeHHA MHBapMaHTHbIX 3HaYeHHH BASKOCTH WH NepHOAOB pemaKe 
WMH UPOMOMKUTeIbHOCTh ONbITa JOJOKHA ObITh OobUIe yKasaHHOrO BpeMe 
PasBUTHA SacTHYeCKOH JepopMalluu U BbIXOAa Ha Upsamyto. Ilpu yBenuyer 
HaUpsKeHHA BbIMe Ipefela TekyyectH AO paspyuieHHA MaTepnasa 3a MeHBIL 
BPeMA OMbITa HaOJOMaeTCA HeKOTOpOe (B Npefeax JByKpaTHoro) yBennyeH 
BASKOCTH HM NepHojoB pemaKkcaiuu. Tlostomy mMaliMHHble MCHbITaHHA, MpOk 
WMMbIe C MaJIBIMH, IIpaKTHYeCKM OCYICCTBHMbIMA CKOpOcTAMM Harpy2KeHH 
He JlaioT HHBapHaHTHbIX NOKasaTeseH BASKOCTH HM NepvHosoB penakcauun. | 
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ABI peakcalMM 7, Ut Y TEPMOPeaKTHBHBIX MaCTHKOB H3MepsIOTCA JecaT- 
mM eT (cM. TaGm. 1 u puc. 3). 

4. Yupyraa u snactuyeckan JeopmMalua yBerMuMBaloTCaA YpH yBeuIHYeHHH 
mepatypbi ombira (puc. 1), mpuyem HW2Ke TeMMepaTypbI TensOCTOLKOCTH (TS 
icTH¥eCKanH jletbopMallua 

aeTCA MeHbILe yupyroH, a  &//em2 


epad. 


{4 Temllepatypax Bpiue 7, 2 

1 pesKO Bo3pactaeT lo © ice 
IBHEHHIO C yupyroli. Oro % 300 60 
ISbIBAeT Ha oOTCyTcTBHeE SS / 

TOTO «CINMBaHHA» NOMH- 

JHBIX MOJIeKYJI To BceMy = & 
seMY MaTepHasa. x 200 ! 40 


5. HanoxeHHoe Hanps- isle 
HHe cllayjaeT c TeyeHHem 

sMeHH He JO HYyIA, a JO ane le 
<oToporo mpeyena P,, mo- iA 20 
ma 200250 KT/en 2, ee 
rOopbilli OMpeeseT mpe- a 

IbHOe HaNpsAxKeHHe CBH- 

WM ABJIACTCH MepoH pa3- 

(BJICHHOCTH TIOJIMMeEPHBbIX 40 60 120 4G 


1eH H CTPyKTYypHoH cer- = a 

B cdenonmactax. B nos- Puc. 1. Yeenuuenve ynpyro (1) u smactHueckoli (2) je- 
: cbopMallHu pH Harpy2XXeHHH B 3aBMCHMOCTH OT TemnepaTypbl, 

JHBIX ONbITAX BeNMYHHA g paxxe nocme CHATMA Harpy3kH— ympyroro (3) u ama- 

yBeIMuHBaeTCA OT 250 AO cruueckoro socctanopmenna (4); 5-- ymenbuienue mpe- 

) xT'/cm ? (puc. 1). IIpe- xeapnoro nanpsxenua cyBHra C yBeM4eHHeM TemnepaTypb. 

IbHOe HAaNpAXKeHHE CBH- B noptopuplx onbitax P, spite 250 KI / cm? 


YMeHbIlaeTCA Mp TMOBbI- 

HHH TeMMepaTypbl 10 TOoMy Ke 3akoHy: Py = Ae 2 (A— noctosunaa, U— 
pra CBA3H), 10 KOTOPOMy yMeHbIUaeTCA KOSPPUUHEHT BASKOCTH C MO- 
WleHHeM TeMMepaTyPpbI. 

6. IlIpeqenbHoe HampsxKeHue caBpura Px, MOAYJb yUpyrocTH H MOJyAb 


ACTHYHOCTH B NOysorapHdpMuyeCKHX KOOPAHHATAX B 3ABHCHMOCTH OT o6pat- 
HOH BeJIMYMHbI aOCOMIOTHOH TeM- 


Aehopmauua-y2on novopoma 


/pedeneHoe Hanpa 
= 
S 


kf fem? llepaTypb! BbIpaxkKalorcaA JBYMA Ie- 
S% _ peCEKAIONLHMH TIPAMBIMH (pHc. 2). 
S Touka H310Ma HlataeT Ha OONaCTb 
S 


4092 | TeMMepaTypbI Tel0cTOHKOCTH(OKO- 
S yo 137°). OHeprua cBa3H, ompeye- 
JiseMad 10 TaHreHCy yruia HakwIo- 
Ha IpAMbIX Ha yuacTKe JO TeM- 
nlepatyp 130°, mexuT B Npesemax 
oT 3300 yo 3830 kKan/Molb y3- 
JOB. STO yKa3bIBaeT Ha TIpeobvaja- 
Hue BOJOposHoro THMa MexKMO- 
JICKYAPHBIX cBA3eH. Bane 130° 
oh NES AI ES a yrOul HAKJIOHA MpPAMBIX K OCH a6c- 
2 60 © 60 80 00 120 140 160 180 nuce 6oupme (puc. 2). Sueprus 
». 2. U3menenue MOJYJIA yupyrocTs pH CyJBure aKTHBalluH, olpeyeuaneman To yr- 
y pons anacrantocri| Gs sarepaoga MAPKK ny yaxnowa npAMbiX, HoMeHAer- 
“B BaBHcuMocTH OT OOpaTHOl BesmunnEr adco- CH OT 8900 Jo 17650 Kaw/MOub 
rHoit Temmeparyppt: a, 6O—G, u Go mp ua- Y30B. Taka BeM4HHa SHeprHuy 
rpyxKenuv, 6, 2— Gy, G. mpu pasrpy3Ke AKTHBaUMH HaOsofaeTCA B MIpo- 
weccax OTBeEp2xKeHuA PeHOO-Ppop- 

IbIeCTHAHDIX CMOJI B Ipecc-MopouKkax (°). 
CreqoBaTebHo, WO JelcTBHeM CBHTOBbIX JedopMaluli B TeXHHYeCKUX 
TepHaJlaX, M3POTOBJIACMbIX Ha OCHOBe (eHOJIO-Kpeso/10- H aHMsMHO-popM- 
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HE 


AJIbAePHHbIX ‘CMON JabHeHuui XMMMYeCKHH Mpouecc OTBepxKAeHHA Tp 
TeKaeT TOJIbKO pH Temnepatypax Bbilue 130°. Drumu onbITaMH NOATBepxK ae 
TOT (paKT, ¥YTO BPeMA BbIJepXKU, YCTAHABMBAeMOe M0 BHELMHEMY BUY Ha Us 
JIMAX 43 (peHOMacTos, He OGeceyHnBaeT MpoTeKaHve peakuuu Jo Kona. Hane 
Mocle Toro KaK peakKUMA Mpouwia JO KOHIAa, CABHTOBbIe AecpopmMallMH (B oy 
HbIX OMbITaX) TpeosomeBaioT COMPOTHBJIeHHe. TOJIbKO BOJOPOAHbIX CBA3CH. 
9TO YKa3bIBaeT Mapas eI bUbIH XO ABYX BEPXHHX MpAMBIX (PHC. 2), JIA KOTOPE 
SHepruA CBA3H exKUT B Mpesenax 3300—3800 kKasi/MOJIb y3JIOB. 

7. Tor dakt, uro pH HOpMaIbHOH TemnepaType yupyraa Aepopmally 
OobIUe SAaCTHYeCKOH, a MOfyb YIPyrocTH MeHbIWe MOJYIA ae | 
yKa3bIBaeT Ha pbIXJIyIO CTPyKTypy MlacTMacc, KOTOpad peAKO «3aluHTa» BOJOPO 
HbIMH CBA3AMH. Tloq BAMAHHeM Harpy3KH peKaA CeTKa paspyllaeTcA, MOSTOM 
pH MOBTOpHBIX Harpy3KaX HM MpH yBetMYeHHH epopMallun MpeosoueBaen 
Oomee YaCTOe NepenweTeHHe pasBeTBCHHbIX MOMMMepHBIX Wereli, vem HU Obs} 
HAeTCA OTCYTCTBHE NOMHOM COpaTHMOCTH TIpH MOBTOPHbIX Harpy3Kax, a 
TOJbKO 3a Cy¥eT OOIbIIOH BASKOCTH S/laCTHYeCKOrO TeyeHHA. 


ki fom? 


4 


Kos. Gackocmu 


70 80 120 100 0 40 80 120 60 0 40 80 120 00°C 


Puc. 3, U3menenue Monysia ynpyroctu Gy, MOxyA sacTHUHOCTH Gy, Kosddbunnerta BASKA 
CTH 71 HW BpeMeHM pewaKCallMH 7, BASKOTO TeveHHA HM KOOP PHUMeHTA BA3KCCTH y2 H BpeMe 
peakcalMH Tz B OOMaCTH saCTHYeCKOrO TeYeHHA B 3aBHCHMOCTH OT TemnepaTypbl 


Hexoroppie aBTOpbl OWeHHBalOT TakoH addekT ynmpounenvem MaTepnadl 
IIpH NOBTOpHBIX Harpy3Kax (°). «CmMBaHHe» MOJMMepHbIX Weneli B areal 
B (eHouo-opMasbAervAHbIX Tpecc-MaTepHalax He pactipocrpanserca Ha Bch 
TOJMMy MaTepvasla, OnarojapaA YeMy BOSMOXKHO VM JeHCTBUTeMbHO HaGmOMaeTC: 
PasBHTHe SWIACTHYeCKOM ePopMalMM Ha OOVbILyIO BeNMYMHY MO cpaBHeHHt 
c yUpyrou Ip Temmeparypax Bbine 7, H HalpsxKeHHAX BIE Mpepema yup yroc 
TH (puc. 1). 

8. YMenblleHHve MOJyA ynpyrocru G,, Mofynsa snactudHoctu Ge, BA3KOCT 
MMACTHYECKOFO %, HW BASKOCTH SMACTHYECKOTO TeYeHUA y2 (MepuOAOB penaKcau 
7% UM tz) C MOBbILICHHeM TeMNepaTypbl HaGOfaetTca TOMbKO JO TeMIlepatyp! 
TenmocrouKkoctu. IIpu Temmepatypax Baume T, HaOmojaetca ypenvuenue 7 


‘ 


HW (t,), a y2 (Utz) yBeMYMBaIOTCA elle SHAUNTebHee, YeM y, H Ty (puc. 3). Or 
OODACHHeTCA XMMMYECKOH peakunel, MpoTeKatomlelt B TepMopeaKTHBHBIX mpecc 
MaTepMasax NO, BMAHMeM Temuepatypbl BbINe 130° u cABMroBbIXx jecbopmanuii 
CyBHroBbIe AePopMallMH YacTHYHO paspylllaioT pbIXmy1o CTIpyKTypy cCMou 1 


TEM CaMbIM YCTPpaHAIOT CTepuyeckHe MNPCNATCTBUA JIA BCTYIMJICHHA B peaks 


IpopearvpoBaBUINx NposyKTos. B pesybTate Takolt peaKuu upeoOaqaer 
IMBaHHe» TOJIMMePpHbIX 3BCHbEB B IellaX MH B MeHbIUell CrelmeHH HMeeT MeCTO 
IMBaHHe» OT/CIbHbIX arperaToBR Mexy CoOOH, YeM H OODACHAeTCH MpeHMy- 
CTBCHHOe YBeJIMYeHHE TNepHoOfa pesakcaluu 9acTHYeCKOrO TeyeHHA 2 10 
IBHEHHIO C MepHOAOM MacTHyecKOrO TeYeHHA t, IPH TeMMepatypax Bpriue 130° 
m 3). 

Ilo sTuM MpHanHaM H3jeMA M3 TepMOpeaKTHBHBIX IWacTHKOB WOyyalorca 
lee MpOWHbIMH B TOM Culy4ae, Kora WocTuraercaA Oombiuee paspyllieHve PbIX- 
1 CTpyKTypbl CMO B NOTOKe pu copMupoBaHuy M3yenHH, YeM B cilyyae, 
‘a U3eMA (OpMyIOTCA MOUTH B OTCYTCTBHe TeUCHHA MaTepHaiia. 


Hay4Ho-HccemoBaTebCKHii H MmpOeKTHBIti Ilocrynusto0 
MHCTHTYT WwlacTHYeCKHX Macc 16 XI 1956 
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Jloxnaym Axnxanemun nayk CCCP 
1957. Tom 114, Ni 5 


PU3HYECKAA XHMH, 


A. E. WHJIOB u P. 7. CABHPOBA 


MEXAHH3M HW H30TONHbIN IOOEKT NEPBHYUHOLO AKTA - 
TEPMHYECKOrO PACHAJA XJIOPO®OPMA 


(IIpedcmaeaeno axademuxom H. H. Cemenoooim 3 I 1957) 


B paOorax mocieqHero BpeMeHH, HOCBAIICHHbIX TepMMYecKOMy pactia] 
OpraHWYecKHX TalOVOMPOUSBOAHIX, OOBIMHO Tpemnonaraetca OMMH US [By 
M€XAHH3MOB 3JIEMeHTapHOrO akTa pacnaa MOJIeKYJI STHX COCAMHEHHH: PasqukKam 
HbIH| M€XAHH3M C paspbIBoM cBi3u C—Hal (R—X—R--+X-) um MonekyJApHB 
MeXaHv¥3M HenmocpeycTBeHHoro oTujenmeHua H—Hal yepes 4-aeHHbii rep: 


XOJ[HbIM KOMIJIeKC (HallpHMep, 
H--- Br 


C,H,Br- H— C— CH= C,H, HBr). 


Hoi 


B npvulune MOxKHO MpescTaBuTb ceOe H TpeTHH MexaHU3M pactiaja MOJIeKYJE 
otppiB H—Hal or oquoro aToma yrulepoya c NepBHYHbIM OOpas0BaHvem TIpoU 
Bo,Horo 2-BasleHTHOrO C: 

Ri H Ri 
A ee + HX 
Hid 7 
Re Xx Re 


OTOT M€XaHH3M MbI OyJeM Ha3bIBaTb ONpaMKaJIbHbIM*. BupaquKasbHblli Mexé 
HW3M pactiaqla Mpesmolarasica B pa3sHoe BpeMA JIA HEKOTOPBIX CoeqMHeHHI 
HO He Obl FOcTaTOUHO OOOCHOBaH HU WA OWHOTO cayyaa. 

Visyaai TepMuyecKH paciia XJIOpNpOW3BOHbIX MeTaHa, Mbl MPH 
K BbIBOLY, YTO TaKOH MeXaHH3M, M€XaHH3M HeMOcpeCTBeHHOPO OTIIeMJIeHE 
rasIOWAoBoqopowa, MMeeT MeCTO B cyyYae XNOpopopMa HM xsmopucTOr 
MeTHJICHA. 

B nactosumel paOore NpHBOAATCA WaHHble NO pacnaly xmopodopma, a Tak% 
elitepoxsopodopma CDCls. 

Peakuud u3yyanacb Ha CTpyeBoH BakKyyMHOH yCTaHoBKe, CXOJHOli c IpHM 
HABIUeHCA WIA M3yyeHHA pacnaga C3H,Cl (1). Xnopodopm mpu mMawpix Japa 
HHAX MIIPOPOHAJICA Yepes Harperbl peaKIUMOHHbIM CocyA B H8ObITKe Tapos 1% 
Jyoua WIM Oe3 rasa-HocuTeia. IIpowykTbl peakWMH BMecTe C HepasIOXRKUBUIMMC 
XJIOpotbopMoM Nonayasiv B CHCTeMy JIOByUIeK, re NOABepramucb ananusy. Ka 
u3BeCcTHO (7), NpoyKTaMH TepMMYecKOrO pactaya xmopotbopma sBasiorca H6 
Ww C,Cla, a Takxe HeOombuIMe KomMUecTBa CsCl,, CgHCl, u ap. B nameti pa6or 
KOJIMYeCTBEHHO ONpefemamuch HCl u C,Cl, . XnopucTb BoXopoy onpepensase 
THTPOBaHHeM IleIOUbIO MH MAKPOTHTpoBaHHeM NO Moubrapyy. B onmpirax c CDC 
Aa onpeenenua DC] B xmopucTom Bogopose Mocnequul NepeBogusca mo pr 
aku c CHsMgJ B metan, KoTOpbIli aHamusHpoBasIcCA Ha MaCC-CHeKTpoMet{ 
Ha coflepxkanne CH3D**.Cnennasbuble OMbITHI C 3apaHee MpHroTOBeHHOLi CMech: 


* Sro HasBaHHe B 3HaUHTebHOM CTeMeHH ABUIAeTCA YCJIOBHBIM, Tak Kak o6pasyromasn 
uacTHla MOxKeT H He ObITh OHPaHKaJIOM B CTPOroM cmbIcIe ZTOTO cIOBAa (Hampumep, CO). 

* Macc-cnekTpockonHyeckHii anamus camoli cmecu HCI u DCI oxasanca upesBbIyaHHO 3 
TPYJHHTeIbHBIM. 


1058 


lu DCl noxasanu, uro H30TOMHBI CocTaB MeTaHa C TOUHOCTBIO HO 1% cos- 
aeT € COCTaBOM B3ATOrO XJIOpHcTOrO BO,opoya. Takum @o0co60m MoKHO 
lO AHaJIM3HpOBaTb MeHee 1-10°4 Mona DCI. C.Cl, Brimopaxusanca B U-06- 
HOH TpyOKe, OxslaxKaemoli Jo — 40° — 50°, u onpeyensuica B3BeENIMBaHHeM. 
Neiitepoxsopoopm cHHTesupoBasica u3 Xopamsa oOpaOoTKoH ero pacTBo- 
K2COs3 B Takeo Boge (T. Kum. 61°, nj} = 1,4452). 
B ombirax No H3yyeHHIO H30TOMHOrO SibpeKTa HO TaKolt xe CXeMe CHHTe- 
OBaJICA OOBMHBIi XOpodopM. Toyo nogwyuaic# ruypomu3om ycTo!i llapa- 
YOJICYIbPOKUCJOTHI NeperOHKOH Ha KOWOHKe (T. Kun. 110,5°, niv= | 4968). 


Paciia X0potopMa nsyyavca B MHTepBasie 485—660°. B ra61. 1 mpuBeyenst 
YIbTATbI OUbITOB MpH 584°. MorxHo BuJeTb, YTO paca xmopodopma cue- 
T MOHOMOJICKYJIAPHOMY 3aKOHy. 

B ombitax Oe3 rasa-HOCHTeA KOHCTaHTa cKopocTu 1-ro nopsyKa (KoHCTaH- 
paccuntpiBanuch m0 HCl) coxpansetcs upu Japnenuax 16—36 mM, Ho ma- 
rp Ooulee HH3KHX JaBeHHAX. B cTpye TOMyoua NayeHHA KOHCTAHTHI CKo- 
TH pH HU3KHX JaBdeHHAx CHCl; He HaOmojaeTca, IpHueM CKOpOcTH peaK- 
'B TOJYOUIe M G3 rasa-HOCHTeJIA PaBHbI. YTO, c OfHOT CTOPOHBI, NOKa3bIBaer, 
NlaeHHe KOHCTaHTbI TIpH HU3KHX JaBJICHHAX CBA3AHO C 9Hepreruyec- 
1, a He C XHMHYeECKHMH (pak- 


Ta6auna 14 
aM, a c pyro — JeMoucTpu- 


T OTCYTCTBHe HHrHOupyromlero B 
CTBHA TOJyoa B peaKIHH pac- o | POMOC PC HLCMy | a) "cet ln, ceeds 
a. BaxKHO OTMeTHTb, TO B OMBI- g i ia 
B cTpye Tosyoma B UpoyykTax 
KUMH MOUTH MOMHOCTbIO OTCYTCT- 8 
T juOen3un (MeHee 2—3% oT : a4: ra oe Bees 
l). KonuuectBo rekcaxyopstaHa = 3 290 bu 07354 07266'" 
POAYKTax peakllHH 6e3 Ta3a-HO- 4 | 23,1 = = 0,300 
eA COCTABIAIO IpHONH3HTeIbHO 860s | 19,0 = 0,456 | 0,249 
© op HG: 6) 178 = 0,426 | 0,284 
7 | 40,6 a 0,78 0,182 
Ha6Oupka peakiMoHHOrO cocyfa~ eg 9°6 es 104 0/203 
KJIMHHOH BaTOH HJIM KBapUeBbIM 9 7,66 10,4 0,288 | 0,266 
KJIOM He COMpOBOKalacb 3aMeT- HA vee a 5 oo A bee 
7 WSMCHEHHeM CKOPOCTH peaKUHH. 45 184 13,8 0416 | 07272 
MepaTypHaH 3aBHCHMOCTb KOH- 43 1,18 15.2 0,366 0,282 


HTbi CKOpOCTH B KOOp,uHATAaX 
3 (puc. 1, mpamasa /) BbIpaxaeTca PopMysIOH: 


47000) = 
RT CeK. 


@ 9TH JJaHHbIe HaXOJATCA B pe3KOM MpOTHBOpeyHH C PafHKaJIbHbIM Me- 
143MoM pacmiaja CHCl, mpeqoxKeHHbIM B HeqaBHeli padoTe Camesioka HU 
yHIUTeHHAa (?): 


k= 2,63-10Ue — 


CHCl, — Cl. + -CHCl, 
Clee cHcly= HCl -E CCl, 


{CTBUTe@JIbHO, KOHCTaHTa CKOPOCTH pactiaja CJIMMIKOM BesINKa (9HeEprusl aKTH- 
WM CJIMIUKOM Maia) JWI TOMOreHHOrO pafMKaJIbHOrO pacnaya MO CBASH 
Cl, Koroppiii JomKeH HjITH c Sueprueli akTuBaluH, paBHolt D(C—Cl) B CHCls 
70 kKam). PayqukKaJIbHblii MeXaHU3M TIpH NpoBeAeHHH peakUMH B TOMYOMe Our 
1 Obl Obl IpHBeCTH K OOpas0BaHHio AMOeH3UIa B KOJIMYCCTBAX, CPaBHHMBIX 
omuuectsom HCl (cp. pacriay OpommporsBogubix Metana (%,*)), TaK Kak H3 
X o6pasopapummxca yacrun (Cl- u -CHCl,) arom xsopa BO BCAKOM meee 
*KeH Obl Obl MPOpearupoBaTb C TOMyOsIOM C OOpasoBaHHeM pauKadla OCH- 
a. Mp He MO?KeM Tak2Ke IPHHATb KaKYylO-HHOyAb WeHylo cxeMy pacniaya 
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CHCls, Tak Kak OTCYTCTBHe HHPHOHpOBaHHA peak TOYOJIOM CBHeTe 


. TCYTCTBHM welell. 
cTByeT 06 OTCYTCTBHH I Ta6anna 2 


Pacnag CHCl; u CDCls B Tomyone (¢ = 97°) 


oN um. PCHCI,: PoC," Poem MM th, CeK AeuCG | RCDCI1, 
MM MM 
4 0,758 — 19,4 0,681 0,222 — 
2 0,856 — Gp al 0,656 0,233 — 
3 2s) 17,4 0, 700 OF 185 
4 S 2.54 47:0 10.706 id 0.445 
9) — 269 NS) (e 0,672 — 0,143 
6 — 2,85 41) 0,709 —- 0,138 
7 Syed) — 23,0 0,687 0,258 = 
8 416 ne 29) 3H aOR 720 0,209 ae 
9 AAT, — 22 0,687 0,234 
C peanee. . . |0,231+0,008/0,140-L0, 003 


VntTepecuo CpaBHHTb JaHHble Mo pacnayy xsopotbopmMa u elTepoxsio 
qopma. M3 ra6n. 2 apcTByeT, TO pactay UeT C 3aMeTHbIM H3O0TOMHBIM 3P@ 
TOM. OTHOWeHHe CKOpocTeli pactayja Jlerkoro MH TsxKeOrO xXJOpodopma I 
574° papuo 1,65. Ha puc. | (ipamaa 2) npuBeyena TemnepaTypHad 3aBHCHMO 
CKOpocTH pacnaya CDCl3. Hakson npamol, Kak 4 a CHCls, qaeT 11a SHepl 
aKTHBalun BelMuMHy 47 + 2 KKam. TounocTh 9KCMepHmeHTa, OHaKO, He — 
cTaTOuHa, YTOObI ONpeeNHTb BKJa U30TOMHOTO acbekTa OTJCbHO B Be. 
YWHHY SHEP aKkTMBalHH WM NpeSKCHOHeHIMaIbHOrO MHOMKUTEIA. 


650 600 390 500 °C 
iy h2 13 


1000 fr 


Puc. 1. SasucuMocTb KOHCTaHTbI CKOpocTH peakuHH 

k or Temnepatyppt: a—CHCls B crpye tomyona, 

6 — CDCl3 B ctpye Tomyona, e —CHCls 6e3 ra3a- 
HOCHTeIA 


{1B rads. 3 npuBeeHb! NaHHbIe HEKOTOPEIX OMBITOB M0 ompesemeHuto H30T¢ 
HOrO COCTaBa XJIOPUCTOrO BOAOposa B UpOAyKTax peakuuu CDCls. Kak Bua 
43 TaOJMUbl, B XJOPUCTOM BoOJopoke, OOpasyiomlemca pH pacnaye CDClz B 1 
ObITKe Toyoua, CoepxKUTCA OKONO 35% DCl. 3ameuaTembHO, 4TO 3TO OTHOE 
TelbHoe cosepxKanne DCI ne 3apncuT Hu OT oTHOIMeHHA CDCls u Tomyona, 
OT TeMMepaTyPbI, HH OT BpeMeHH KOHTakTa. H30TomHpI sdpidexT npu pach 
XJOpopopMa ykasbiBaeT, YTO B OMpefeAiomlel cKopocTE craquu yuacTB 
41060 


om H. O6pasopanve 3HauntenbubIxX KOUYecTB DCI pH pacnaye CDCls 
foulyoue H 1-H NopaAXOK peakiMH CBHeTeIbCTBYIOT O TOM, 4TO 9TOIi ONpese- 
fOULEH CKOPOCTh CTaMeH ABJIAeTCH OUpauKabubIlt pacnag: 


CHCl; + HCl + CCl, (1) 


HCTBUTEIbHO, B CJIyYae MepBHYHOrO OOpasoBanusa aToMapHoro xsiopa OH 
XKEH ObLI Obl PearHpoBaTh C TOJYOJIOM (KOTOpHIii BCerja MPHCyTCTBYeT B H3- 
TKe) C oOpas0BaHHeM TowbKO serKoro HCl. Jina qoKa3atembeTBa 2TOFO ObIIH 
OBEJCHbI OMBITbI, B KOTOPbIX K cTpye CDCl3B Todlyome (B ycOBHAX Masoro 
snoxKeHHA CDCl;) qoOaBasasica MoseKyasapubili xnop. O6pasyrouliica xv10- 
CTbIM BOMOpO OKasanca merkKuM. Kpome Toro, ec Obl H30TOMHbIL cocTaB 
pasyrollerocad XJOpucToro BOAOpoa Ob CeCTBHEM KOHKYpeHUHH peakUHu 
oma Cl c JlerKHM TOJIYOOM H THKebIM XJIOpotbopMoM, TO KouHUecTBO DCI 
IpOMyKTaX 3aBHCeJIO Obl OT OTHOLMEHHA XMOpodopMa Hu Toryoua B cTpye. B jeli- 
3HTeJIBHOCTH STOFO He HaOOJaeTCA. SHayNTeMbubIe KOMYecTBa erKoro HCl 
XJIOPHCTOM BOfOpoye B NposyKTax peakuuH CDCl B Tomyone yKa3piBaror, 
HaKO, Ha TO, YTO FaCTb XJOPHCTOrO BOAOpoOAa (IPHOTH3UTeEIbHO NOJOBHHa — 
K NOKa3bIBaloT ONbITbI Oes TOyoua) OOpasyetca He TO peakuuH (1), a Mo Ka- 
H-TO peaKI[MU C TOJYOJIOM. STO He MOXxeT ObITh MpocTo oOmenHOHi peakunelt 
21 c TosyouoM. CnelvasibHble ONBITHI, MpOReseHHble MPH TemMepatypax Jo 
O° u BpeMeHax KOHTakTa Jo 0,4 cek., NMo0Ka3amH uTO DCI He o6OmeHuBaeTCA 
MeTHO C TOJIYOJIOM IIPH 9TUX ycOBHAX. Kpome Toro, ecIH Obl HMe MeCTO 
MeH lepBHYHO COpasoBaHHoro DCI c TosmyonomM, TO H30TOMHbI cocTaB XJIO- 
iCTOrO- BOJOpoAa 3aBucel Obl OT BPCMeHH KOHTAKTA. 
YUHTHIBAA PaBEHCTBO CKO- 

cTeH peakUHH B TOMyoNe u Ta6auna 3 
3 ra3a-HOCHTeJIA, MbI [pey- 


JIaTAeM, UTO B OOOHX oe : regis Ponci, PC.H,CHy Legh ty amt 

feeT MECTO BTOPHYHAA peak- <=] ® spe ae hy CeK » % 

[qc OOpasopanvem HC!.Mox- 4 

) MpeAUOJIOMKUTb CweyroutHe 

aKILHH. 7°) 587") HOt _ 1,48 84 

’ Bes ra3a-nocuteia: CClz + 2 52 ne eae Ue > : 
BelesHCh Gt. pales 0.286 | 16,8 | 0,478 | 39° 
Tosyone: CCle+CsH;CHs—> = 5 | 25 | 48s 16,9 0,362 35 

HCl + C,H,CH = CHCl. 6 | 652 | 0,507 | 18:9 | 0,407 | 30 
O6pasopaHHe C2Cl, aBaneT- 7 | 652 | 0,570 15,9 0,338 38 


, Ml0-BHAMMOMy, CJIe,CTBHeM 
IMepH3alun paquKasos CCl,, 
PaSOBaHHbIX, BO3MOKHO, To peakituH 2CCl,—CCl-+CCl;. Pasymeercas, 
KOH M€Xa@HH3M BTOPHYHBIX peaKUHH ABJACTCA YHCTO MpeAMOJIOMKUTeMbHbIM. 
[HAKO, He€3aBHCHMO OT 3TOFO, TepBHYHbIM paca xmopodopma no Oupayn- 
\IbHOMY MeXaHH3My pefcTaBAaeTCA HaM OKa3aHHbIM. 

CuvTaeM CBOHM JOrOM BbIpasuTb 6sarojapHoctTh B.JI. Tanppose, B. H. op- 
Kopy H B. E. Cxypaty 3a mpoBeyleHve Macc-cIleKTpOCKONHYeCKHX aHaJIH30B. 


VucrutyT xumuueckol usHKu Iocrynuso 
Axajylemuu HayK CCCP 30 XII 1956 
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TEOXHMH 


Yseu-Koppecnonyent AH CCCP O. A. AJIEKWH wn JI. B. BPA)KHHK OBA 


HOBbIE JIAHHbIE O CPEXHEM COCTABE PEYHOM BOJbI 
JIA TEPPHTOPHH CCCP 


Cpequuli roqopoli xumuyecKku cocTaB BOJbI peyHoro OacceliHa ABIAeTC 
BaXKHOM XapaKTepMCTHKOM, CYMMMpylOllel HHIMBUyabHble OCOOeHHOCTH CC 
cTaBa HW pexKUMa COCTABJIAIOUIMX €rO MeNIKUX BOMOCOOpoB. OTa BesMUMHA, BBIBE 
JeHHad Ha OCHOBe MHOPOJIeTHHX JaHHbIX MO XMMHH UM CTOKY PeKH, XapakTeprk 
3yeT XUMHUeCKHM COCTaB BOB, CKabIBaIOUMlicd B pesyJIbTaTe BOS/eHCTBH 
COBOKYNHOCTH (bu3sHKO-reorpaduyecKUX YCJIOBHU, oMmpeses1ou4x ero POpME 
poBaHve Ha JaHHOM TeppHTOpHH HM B aHHOM ecCTeCTBeEHHO-HCTOpHyecKo 
oOcTaHOBKe. 

CneqopaTesbHO, CpeqHui XMMMUeCKHM cocTaB pedwHOH BOALI IA OOD 
GacceliHOB Ha ONpesemeHHOM OTpe3Ke BPeMeHH ABIAeTCA Ooee WIM MeHE 
MOCTOAHHOM BeHYMHOH, MMeIOWeH BaxkHOe reOXHMMYeCKOe 3HAYEHHE. 

BeaHuavHbl cpeqHero MHOroyeTHEerO COCTaBa PeYHbIX BO JIA MOPCKHX 6aK 
ceHHoB TeppHTopun CCCP 6p Bpruvcsenbt B 1951 r.(*); HakKOMJIeHHbIe HOBBI 
MaTepHaJb! 3a NOCIeLHHe TOAbI NOSBOJIMIH NPOWSBeCTH MX JabHeliwiee yTOUHE 
Hue. JIA STOPO Obl HCNOb3OBaHbI HOBbIe JaHHble 10 HOHHOMY CTOKYy(?), Mp¥ 
4eM cpeqHee MHOrovleTHee COepxKanue TOrO WIM MHOTO BHa HOHOB JIA OacceH 
HaXOMWOCb KaK YaCTHOe OT JeJICHHA BEJIHUMHbI CpeqHero MHOTOMeTHEPO CTOK 
MOHAa Ha CpeqHWH MHOTOseTHHH BOJHbIM cTOK Cc OaccelHa. 

CpeqHve BeIMUMHbI MHHepaJIM3allHWH pevHbIX BO MOpcKHX OacceltHos (Taba. 1) 
TaK %Ke KaK HM OTJ[CNbHBIX PeK, OTParxkaloT OOILMe 3AKOHOMEPHOCTH rUApOXUMUYE 
CKOM 30HA@JIbHOCTH, HaOmOaeMOH JIA peYHbIX BOX Ha TeppuTopuu CCCP 
HavMenbilad cpeqHAA MHHepasusaluAd pewHow BOAbI HaOmofaeTcA JIA Gac 
celina CesepHoro JlegqopuToro oKeaHa (105,2 mr/m) u, oco6enHo, Tuxoro oKeaH 
(52,4 mr/a), BOMOCOOpHbIe NOWaqH KOTOPbIX CHJIbHO yBJaxKHeHBI, a MOUBC 
TpyHTbI IpOMBITbI! MHOFOBeEKOBbIM BOSelicTBHeM Baru. BoOmbuiad MuHepamNnsé 
IMA peyHOuK Bob! Oaccefina CesepxHoro Jleqopuroro okeaHa NO cpaBHeHuw c TH 
XM OOBACHACTCA MOBbILMeHHOM MuHepasusaluelt pp. Oneru, Cepepnolt [Bun 
Jlenbl, POpMMpyIOMUXCA B OCOOLIX TeOoMOrMYeCKUX YCJIOBMAX. 

HeckoubKo BbIue cpeqHAA MuHepalusalua B Oacceiine AtmantTMuecKor 
okeaHa, Ipwyem Oacceiin UepHoro u AsoBckoro mMopelt OOmayaeT 3HAUHTeIbH 
Ooulee BLICOKOH MUHepasusalvet Bomb (267,0 mr/n), vem Oaccelin Banruitcxor 
mops (120,2 mr/a). HanOonbummn xe BeHYHHAaMM MUHepanusallun BOLI OGRE 
ator Geccrouuble Oaccelinbt Apasmbexoro u Kacnulickoro mopelt (344,4 mr/m@ 
BoupuimucrBo pek ApasbcKoro MopcKoro Gaccelina MMeeT NOBBIeHHYIO MHHE 
paslusauuio, ocodenxo p. Amy-Jlapba, u TombKo BaAMAHe p. Bourn criaxuBae 
OOMLyIO CpeAHIOIO BEIMIMHY MUHepasH3aluN sTorO Geccrounoro Gaccelina. 

CpeqHAd TooBasd MUHepaMsallua peyHol BOJLI ABAAeTCA B3BeLIeHHO 
MO CTOKY, NOSTOMY, OTpakKad Masly10 MHHEpasH3allHio MaBOMOUHBIX BO, CoCcTaE 
JIAIOULMX OCHOBHYIO YaCTb FOMOBOFO CTOKAa BOJbI, OHA GIMKe 10 BeMMUHHeE MHHE 
pasusaluMM WMeHHO K BOJaM MaBoqounoro mepHoya. HeyAusurenbHo nosTOMY 
4TO CpeAHAA MHHepalHsaluA PCYHOK BOAbI MIA Bce TeppuTopun CCCP pase 
TOMbKO 123,0 mr/J, B TO BpeMA KaK BO BHeMaBOJOUHBII nepHo Takve MaJIbl 
BeIMYHHbI MHHepalusallu HaOMOAawoTCA TOMbKO B pekax CeBepa. Dromy cut 
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cTBYeT H HUSKAA MHMHepausalluA BOAbI OacceliHoB Cepepunoro JleqyoBuToro 
[uxoro OKeaHOB, COCTABJIAIONIUX MO MomaqH OOMbIUIyIO YaOTh MOPCKHX Gac- 
ios CCCP. Cpequaa rojopat MuHepan3allin peqnoil Bos ua BCell Teppi- 
HH CCCP OKasaJlacb Ha 12,1 mr/n Oonbue, ¥em ObIIO HaliqeHo panbue (1), 
A OacceMHOB, HMCIONINX CTOK TOJIbKO B OKeaH, OHa paBua 73,1 mr/n, a qua 
cTouHbIx 270,9 mr/ua. 

Ta6nuna 4 


2 3 2 # aul 
CpeaHHit HOHHBI cocTaB peyHoli BoB! Ha TeppaTopuH CCCP 


8 OryenbHble BHbI HOHOB 
a0) 
gS MI jJI % IKB 
Baccelin Mops i 
= 6 Na*t ‘oe 1 Na:‘t+ ie ud 
BE Ca |Me" | ax : SO, | Cl’ | Ca*|Mg"'| 4x. 2 SO, |} cl’ 
CepepHuh JleqoBuTHH oKean 
sHIeBa H Benoro 10155) 17,2) 3,8 | 4,4 | 56,31 14,8] 5,0 131,91 41,6) 6,5) 38,7] 44,211 5,4 
CKOrO 87,8] 14,1} 3,0 | 5,9 | 50,2) 9,2] 5,4] 29,6] 10,4] 40,0] 35,31 8.2) 6,6 
TEBbIX, Bocrouno-Cu6up- 
oro, UyKotcKoro 129,9| 16,7] 4,8 |43,8 | 59,4|417,5| 17,7] 23,4 | 14,1 | 15,5 | 26,5] 9,9] 13,6 
Beero. 105,21 15,5 3,7| 8,6 54,5 [43,0 | 9,9|27,2( 10,7 | 19,4 30,9 | 9,4, 9.7 
ATMTAHTHUeCKHH OKEAH 
rHlickoro 12052). 4952 5,04 S50 84.8) 750) 2,0 3253 taal, OnladO) 256i ies; 
ioro H A30BCKOrO 267,0} 43,4] 8,6 | 18,5 a2 44,5] 16,5 | 30,0) 958: 0, 25) ode | 42,0) 6,5 
y \ 
Bicerior, 193,41 Bin A | 6,8 | 10,8 |110,0} 24,2 | 10,2 | 30,6 | 10,9 | 8,5 | 34,7 | 9,7) 5,6 
Tuxut okeaH 
fHroBa, Oxotckoro, Snon- | | | | | | | 
oro 52,4| 7.8] 2,0! 3,4|30,9} 5,8| 2.5 | 28,2 11,9 | 9,9/ 36,21 8,7} 544 
BeccTouwuHple GacceHuHH 
HuCcKOrO 294,8) 50,2) 9,9) 19,5 |134,2] 62,4 | 18,9) 30,6] 9,9 | 9,5|27,3]416,1) 6,6 
IbCKOrO 615,6] 94,1 | 17,9 | 68,2 | 202,0]164,8 73,6 | 270 8,5 | 35 18,7 | 19,5 | eee.) 
Bee no «= 344,41 57,0 | 11,4 | 26,3 | 144,6] 78,0 | 27,4 | 29,6] 9,51] 40,9 | 25,0)17,2] 7,8 
Bca TeppHToPpua 123,0| 18,9] 4,3] 9,3162,2}418,4| 9,9 | 28,2 | 10,6 | 11,2 (30,3 | 11,4] 8,3 


CpeqHHH XHMMUeCKHi COCTaB peUHBIX BOY AI BCX MOPCKHX OaccelHoB Tep- 
opuu CCCP o6maqaet o6muMu Cxo,HbIMH YeptamH. Bo Bcex BOoJax JOMHHH- 
IT HCO; wu C’a, 4TO XapaKTepHO JIA NaBOMOUHHIX BOA, K KOTOPbIM OM30K 
(HU cocTaB. Ora yuepTa cBOMCTBeHHa TakxKe OOJIbUIMHCTBY MOBepXHOCTHBIX 
. KaK @CTeCTBeHHOe CJIeACTBHe MHOTOBCKOBOrO IIPOMbIBaHHA OCaKaMH M0- 
KHOCTHBIX MOpO, 3aeraroulux BEIIMe Oasuca sposuH. J]na OeccTouHbIXx palio- 
HaOsOaeTCA HECKOMbKO Oombuee cofepxKaHHe SOa” (qo 20% -9KB) 3a CueT 
HbIWeHHA cosepxKanua HCO%, 
JocKkompky pedHol cToK ABIAeTCA rNaBHOM CocTaBMAIOUIeH pacxOAHOM yYacTu 
Boro OamaHca GacceliHa, HHTepecHO CONOCTaBHTb BbIYHCJICHHbIe BeMUHHb! 
[Heli MHHepasMsannuN Cc 9eMeHTaMH TIpHxofHOl yactu sToro Oamanca. V3 
HavOosee MofjarouleHcAd KOJIMYeCTBeEHHOMY y4eTy ABJIAeTCA B HacTositee 
il MUHepalusalluaA aTMociepHbIX ocayKos. Bocnombsyemca cpeHHMH BeJIH- 
AMM MMHepasu3aluu aTMOctepHbIX OCaKOB JIA 1or%KHOH yacTH Esporel- 
i uactu CCCP kak navOonee OXapakTepH30BaHHol B paOotax E. C. Bypk- 
, II. B. kenucopa (*,4) u A. X. Pupenxo (°), a Take MeHee TOJ,POOHbIMH [aH- 
u E. C. Bypxcepa Juin ee cepepo-sanaquoii uacru u Bceli Tepputopun CCCP. 
yTLI 9THX ABTOPOB MOKAaSbIBAIOT, UTO IPH MaCCOBbIX KPYTOPOAMYHBIX HaGJIIO- 
(AX JIA OMHOM MU TOM Wwe TeEPpUTOPUU NoMyualoTcaA CpaBHUMBIe Pe3yJbTATbl 
nm. 2, NeNo 1—3). 
1063 


lin yueTa yBeIMYeHUA KOHIUeHTpalluM aTMOCHepHbIX OCaNKOB NO BIMAHME 
VcHapeHHA BeMUMHbI MHHepaJMsallMH aTMOCHepHbIX OCaKOB YMHO?KCHBI 
OCpeHEHHYIO BEIMYMHY OTHOUICHUA COA OCAKOB K CIO CTOKA MIA COOTBE 
cTByIouux Gaccelinos, mo faHHim II. C. Kysuna (°). 

Viz cpaBuenua Mosy4eHHbIX Wudp, Kasalocb Obl, MOAHO CfeMaTb BbIBOA, 1 
6onbllai “YacTb HOHHOTO cocTaBa pedHOH BOLI NO MpOHCXO*KeHHIO oa 


“ 
if 
c aTMocdepHbIMu ocayKamu. Bosee Toro, coepxxaHHe HOHOB SO, 7 Cia 


Ta6auna J 


Conocrapjenve cpefqHero cocTaBa aTMOC(PepHbIX OCaZKOB CO Cp€HHM COCTABOM PeCUHBIX Bi 
pasJIMYHbIX paHoHOB (MI/JI) 


so" 


, 
Ca*® Mg Na*+K°* HCO, 4 


Ykpauua 


4. CocraB aTMocdepHbIx OcanKoB gua 11 myHK- 

tos (81 mpo6a) (*) 5,77 1,74 7406 2039 | MSio9 4,47 | 55,53 
2. CocTaB aTMOC*PepHbIX ocaqKOB BOJH3H 

r. XapbKopa (55 mpo6) (*) 5,32 1,85 2,06 9,98 | 414,814 4,20 | 352 
8. CocTaB aTMOcdepHbIxX ocayKoB PocTospcKol 

o6nacTH (364 mpo6pt) (°) 5,8 slo) 3,7 14,2 11,4 ai) 40,21 
4, Cpennuit apudMeTuyeckHit cocTaB aTMocdep- 

HbIX OCaJKOB Cc YyY4eTOM Hcliapenua (coli 

ocayKop 550 mm, cToKa — 130 mm) 23,80 7,32 | 18,78 | 62,86 O47, OOM nmauindell 184,64 
5. Cpeguuit cocraB peuHbIx Bog Oaccelina Uep- 

Horo MH A3oBcKOrO Mopeli 43,4 8,6 48,5 138,5 44,5 16,5 267,' 
. PasHocTb Mexyay 4 u 5 +19,6 {41,28 |—0,28 1+75,64 J]—13,19 |—0,67 82,3}: 


Cepepo-sanagune o6mactTu CCCP 


1. CocraB aTMocdepHbIx ocagqKoB Ayia 10 nyHK- i 
Tos (12 mpo6) (°) 3,21 1,33 2,30 | 12,45 4,66 3,62 | 28 

2. CocTaB aTMOcdepHbIxX OCaqKOB c yueTOM Hc- 
NapenuaA (cmow ocaykKoB 630 MM, cTOoKa — 


260 mM) Hastie 3,22 5,57 30,13 11,28 8,76 66,7 
3. CpeqHuii cocTaB peyHbIx Bom Oaccelina Ban- 

THUCKOTO MOpaA 19,4 5,0 3,0 81,8 7,0 4,0 120, 
4, PasHoctTb Mexyy 2 u 3 +11,63 }4+1,78 |—2,57 [451,67 |—4,28 |—4,76 53,4 


Bea meppu top ua ee GP 


1. CocTaB aTMochepHbIx ocaykop no 40 mynK- 

Tam (120 mpo6) (8) 4,82 1,74 5,12 18,20 Od 5,46 44,5) 
2. CocTaB aTMOocdepHbIX OCanKOB C YUeTOM Hc- 

Napenwa (cnmoH ocagkoB 400 MM, cToKa — 


180 mM) 10,70 3,86 | 11,37 | 40,40 | 20,36 | 12,12 } 98,8 
3. CocTaB peuHbIX BOX Bcei TeppaTopuu CCCP 18,9 4,3 953 62,2 18,4 9,9 128, 
4. PaspocTh Mexpy 2 u 3 +8,2 +0,44 |—2,07 |+21,80 |—1,96 }|—2,22 | 24,1 


B CKOHICHTPHPOBaHHbIX (T. €. NOABepruiuxcA UcMapeHuio) aTMOCepHBIX BOM 
qaxxe Npeppluaer UX COfeprKaHNe B peyHbIxX BoOMax (TaOn. 2, NoNe 4,5). Oguai 
BPA JIM MOMKHO NMOJIHOCTbIO COPaCHTbCA C 3THM BbIBOJIOM. 

Crojlb 3HaUHTeIbHbIe KONMYECTBA COeH, NoMafaioulve Ha BOWOCcOop c aTM 
ccbepHbIMM OcaKaMH, JaBaJIM OCHOBAHHe MHOrHM HCCJIeOBaTeIAM CUHTATb a 
MOCHepHbIe OCAAKH pellaloulMM PakTOPOM B 3aCcOJIOHEHHM NOUB H MHHepanHsalll 
IOBEpXHOCTHBIX BO]. 

He orpvitiad cylecrBeHHoro 3HaveHHA aTMOciepHbIX OCaKOB B Mmporec 
(POpMUPOBaHHA MOBEPXHOCTHBIX BO], BMECTe C TEM HEOOXOAHMO YKa3aTb Ha HeK 
TOpble OOCTOATEMLCTBA, CHM KAIOMMe UX pOsb. 

B aTmMocepe, IOMHMO paCTBOpHMBIX BelllecTB, OOpasyloulUx Sosee WIM M 
Hee YCTOMUMBHIE adPO30/IH (MOPCKHe CON, MeIbYaMWIMe YaCTHUbI KOHTHHeCHTAd 
HBIX COJeH, BYJIKAHHYCCKHE MpPOMYKTbl, IPOMBILWJeHHbIe 3arpaAsHeHuA — ABI 
OUMeCA HCTOUHHKAMH MHHepavsalluu aTMOCiepHBIX OCa{KOB), B HWKHUX 
COAX NPHCYTCTBYIOT B3BECH, MpeACTAaBMAIOMHe COOOL SOOBY!O MIblIb MeCTHO 
NIpOWCXox*KeHuA. 

IIpumensemaxt OObIMHO MeTOAMKa cCOopa aTmociepHBIX OCaNKOB H 3OJOBE 
BSBeCeH HE NOSBOMACT PasfeATb UX MexKly cOoOoH, u MocmeqHve, Kak BCYX 
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j€, TAK HM 3aXBayeHHble JO*wK eM, MoMaaioT B CocyAbI AIA COopa aTmocdepHBIx 
WKOB. Mexy Tem cyjbOa ux MOET GObITh HHO pu BHINAa_eHMH Ha TOBepx- 
‘Th 3emMiH. Uactb cyxux cone (a pactBopeHHErx — mocue’ HX BBICBIXaHMA) 
KET ObITb CHOBA TlepeHeceHa BeTpOM Ha J[pyrylo TeppuTOpHio HAM UpeBpamena 
Bb B adpO30/IH. OcoOeHHO STO BEPpOATHO IPH MaJIbIX AOKMAX H CUIbHO UCcy- 
HHOH NO¥Be, UTO YaCTO HaGMtOMaeTCH B IOMKHBIX palionax, Kora com He yene- 
OT ObITb «BMBITbIMH» B IvIyOb MOUBBI. 

[loqo6upie TpaH3suTHble conu (buKcHpyrorca pu cOope HW usyyenuN aTMocdep- 
X OCaKOB, XOTH OHH HE OKA3bIBaIOT peaJIbHOrO BO3JCHCTBUA Ha HOHHBbIM CTOK. 
KM. Ha 9To OOcTOATeMbCTBO YKa3bIBaslOCb paHee OAHHM U3 aBropos B 1953 r. 
, a Takxe I. A. Makcumosnyem (8). 

TakuM oOpa30M, STOT JOKasbHBITi KpyroBopoT covleil MOET MOBTOPUTHCA 
reueHHe Fojla HECKOJIbKO Pa3, BbISbIBAA TEM CaMbIM IIPe€yBeHUeHHOe MpejcTaB- 
HHe O KOJIHYECTBE BbIMaaromlux Cc OCayKaMH cose H OO HX pONH B MHHepaJH- 
IMM peuHbIx BoA. Kakopa HCTHHHAad JOA yyacTuA come armoctbepHbIX Hi 90J10- 
IX B3BeCeH (MOHHMaH MO MOCeqHHM CyXHe COJIH, MepeHOCHMbIe BETPOM) B. 
PMUPOBaHHH PeYHbIX BOJ| — STO HeEOTMOMKHAA 3ajjaya JabHeMWHX HCceO- 
Hui. 


TuypoxumnyeckHit HHCTHTYT Ilocrynusio 
AxkajlemHu Hayx CCCP PB IC sk ysy/ 


UMTHMPOBAHHAA JIMTEPATYPA 


10. A. AnexuuH, Tp. ITH, 33 (87) (1951). 2 O.A.Anexunu, JI. B. Bpax 
ies a, JIAH, 114, No 4 (1957). * E.C. By pxwcep, H. E. Dezoposa, Bb. 7 
ic, Tp. Teopu3. KvepcK. oOceps., B. | (1952). 411. B. Tenucos,A. Jl. By 
AH, 108, Ne 5 (1956). §® A. X. Tupeuxoa, Tugzpoxum. Martep., 28 ° II. C. K 
. IPM, 26 (80) (1950). 7 O..A. AnexKuu, OcHoppl rygpoxumun, JI., 1953. § 
cumosu4y, JIAH, 92, No 2 (1953). 


Bo DN Jt 
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Jloxnagn Akagqemun Hayx CCCP 
1957. Tom 114, Ne 5 


‘ 


B. B. EBCTHPHEEB u B. A. FABPHJIOBA 


O NIPHPOJE NEPBHYHOHM SOTOBOCCTAHOBJIEHHOM ®OPMbI 
XJIOPO®HJIJIA WH EFO AHAJIOFOB 


(ITpedcmaeneno axademuxom A. H. Tepenunoim 29 XII 1956) 


B pa6orax Hawel ma6opatopuu (1%) Oblm0 NoKa3aHO, YTO TIpH OCBeLer 
pacTBopoB xmopodulwa u ero aHasIoroB, COJepXKallMX BOCCTAHOBHTeJIb, NOT 
WHasl HHEPTHOTO MeTaIMYeCKOrO QJIEKTpOa, OMyUIeHHOTO B pacTBOp, Hs 
HACTCA B OTPHUATeAbUYy!O CTOPOHY. ITO H3MeHEHHe CBA3AHO C TOABJICHHEM B Pp) 
TBOpe JIaOMJIbHOH, SIEKTPOJHO-aKTHUBHOH, MepBHYHOH BOCCTAHOBJICHHOM o 
Mbl urMeuta (78). B caygae dbeopHTHHOB, Y KOTOpbIX 9Ta PopMa OKa3aI 
Ooslee ycTOHUMBOH, YeM y BCeX Apyrux MCCMeAOBaHHEIX MMPMeHTOB, yas 
Ip HUSKOli Temmepatype (*) CHAT CHEKTP MOrMoWeHHA STOH CPOpMBI, OOAaqa: 
ule IIOCKHM MaKCHMYMOM MIOrIOWleHHA B OOsacTH 470—500 mu. Bolo moKaa 
HO, TO peakIHH CeHCHOMIH3aUMH pxAa OKHCJIMTebHO-BOCCTAHOBUTeJbH 
peakyHH xNOpopHJIOM WIM ero aHawloraMu IIpOxXOAAT yepes cTaquIo O6pa3so# 
HUA TlepBHYHOH BOCCTaHOBJIeHHOK copmpr (5). W3mepeHua 9neKTPOMpOBOAHO 
pacTBopa pH (OTOBOCCTaHOBJIEHHH CBHJeTeEbCTBYIOT, YTO NepBHYHAA oy 
BOCCTaHOBJIeHHad (hOpMa MIMIMeHTa HOHH3HpoBana (°8). | 

OjHako IpHpoa MepBHYHOH PoToBoccTaHOBJeHHOH cbopMBI er | 
CBA3b ee C BTOPHYHOM KpacHOM BOCCTaHOBJIeHHOH (bopMol 3TUX xe aie 
(7, *°) ocTaeTcs elle He NMOMHOCTbIO BbISCHEHHOH. C WembIO MoyYeHHA SKCTIep| 
MeHTaJIbHOrO MaTepHasla 10 STOMY BONpocy Obl MpoOBeeH PAX OMbITOB C PUM 
HeEHHEM CIe€KTPaJIbHbIX H IJIEKTPOMeTPHYeCKHX MeTOOB HCCIeOBaHHA. 

Ha puc. | mpeycTaBjenbl H3MeHeHHA MOTeHIMasa WiaTHHOBOTO SeKTpOL 
HaxOAAMLerOcA B pacTBope XMOpOpua H PeopuTuHa B MMpPHANHe pH OCBeLeHT 
pacTBopa B BakYYMUBIX ycnoBuAXx*. B oOoux curyyaax MOTeHWMa, NepeqBuny. 
IWHHCAH B Hayayle OCBeIleHHA B OTPHaTeIbHy!o CTOpony, yepes 1—2 muu. I 
cTHraeT MHHHMyMa MH HauyHHaeT CHOBa NoBbuuaTEca. Uepes HeCKOJIbKO MH} 
HOCTHPaeTCH PaBHOBeCHLIM YPOBeHb, KOTOPbIli NOUTH He MeHAeTCA IPH JabHel 
meM ocBeleHHu. BricoTa sToro ypoBHA OMpeelAeTCA PaBHOBeCHBIM coepx: 
HH€M M€PpBHYHOHK BOCCTaHOBJeHHOM (OpMbI B ZaHHbIx ycoBHuAX. IIpuH BbIKJIK 
YeHHH CBeTa NOTCHWHasl JOCTHTaeT HCXOAHOTO TEMHOBOLO JIM HECKOIbKO 6owe 
HH3KOrO yYpOBHA. 

ONMcaHHble ABJIEHHA MOryT ObITb, NO-BHAMMOMY, OOBACHEHLI TeM, YTO Ip 
AJMTeJbHOM OCBEILCHHH MPOWCXOMAT JaJbHeMMIHe H3MeHEHHA NepBUHOL BOCCT: 
HOBJICHHOM (POpMbI, IPHYeM STH HSMCHEHUA MOTYT 3aKkOVATECA HIM B Mepexos 
BO BTOPHYHY!0 BOCCTAHOBJIeHHYIO (popMy, He OONaarolly!o 3eKTPOAHOH aKTHI 
HOCTbIO, WIM B YMCHbIUCHHH AKTHBHOCTH CaMOl NepBHYHOH POpMbI, BbISBaHHO! 
HaNpHMep, B3aHMOJelCTBHeM C pacTBOpHTeJIeM HIM BOCcTaHOBUTenem. Hanuuy 
HepBoro Mpolecca HE BbISbIBAeT COMHEHHA, HO BECbMa BePOATHO, YTO yKasat 
HOC NOBbILNEHHE NOTeHWMasla TPH OCBeLLeCHHH MOXKeET ObITh pe3yJIbTaTOM Jelic’ 
BHA OOOUX (PakTOPOB. 

IIpaBubHOCTb 3akIOUeHUA O06 M38MeHeHHH NepBuYHO BOCCTAaHOBJeHHO 
(POpMbI Kak O MIpH4uMHe OOpaTHoro Hofbema NOTeHUHaNa Mp AWHTeTbHOM OcBE 
MCHHH NOATBep2KaeTCA ONbITAMH MO BJIMAHWIO KOHUeHTpalluH MMrMeHTa H 


* OnucaHve ycTaHoBKH cM. (79°). 
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) aABsIeHHe. Ha puc. 2 noKa3aHo H3MeHeHHe TOM02KeHHA MHHHMYMa KPHBOH B 
3HCHMOCTH OT KOHICHTpalluH xXwOpodusua. EcrecrBeHHo, 4TO 4YeM MeHbILe 
€eTCH MaTepHadla Int OOpasoBaHHA TepBuYHO! BocCTaHOBMeHHOM opMbl, 
M@ CKOpee OH HcuepmbBaeTca. 

He uMex BO8MOXKHOCTH MpHBeCTH B KOPOTKOM COOOLeEHHH BCe NOJYYeHHbIe 
MH SKCIICPUMeHTAJIbHbIe [aHHbIe (*), OTMETHM, UTO Pe3YJIbTATbI IIeEKTPOMeT- 
WeCKUX MSMepeHHH B pa3JIMUHbIX YCJIOBHAX, MPH pa3sIHIHO KOHNeHTpalHk 
CCTAHOBUTEIA JIM pasJIMYHOH MHTCHCHBHOCTH OCBeIIeCHHA COOTBETCTBYIOT 
CKa3aHHOMy BbIlWe Tipeqnomowennto. KpuBaa notenwuasa Tem CKOpee HauH- 
eT HTH KBEPXy, 4eM Oovlee OAPOMPHATHBI YCOBUA JIA U3MeHCHHA WepBHYHON 
PMbI H, B WaCTHOCTH, JIA Tepexoya BO BTopHuHy1o (bopmy (°). Hampumep, 
eIMYeHHe KOHUCHTPalH BOCCTAHOBUTeIA HH WpHOaBsenue cuupTa kK WHpu- 
Hy, yCKOpstollee llepexo B KpaCcHyt0 (POpMy, NPHBOAUT K yCKOpeHHto OOparT- 
rO 1OJbeMa NMOTeEHIWMasa IPH AVIMTeIbHOM OCBeleHHH. 

OrcyTcTBHe SeKTpOAHO aK- 


E; m6 70 ome, =. t 
BHOCTH Y BTOPHYHOMBOCCTaHOB- yy Ka 
HHOH (POPMbI IIPAMO TOATBepx- ~400, eee 4 I 


STCA ONbITAMH B BaKYYMHbIX 
OBHAX C IPHIMBaHHeM K 3IeK- 
ofly pacTBopa deomuTuua, Boc- 
AHOBJICHHOrO oOTembHO. Ecau 
CTBOP IIPHIHBaeTCA cpa3y u0- 
e OCBeINeHHA, TO MOTeHIMal 
eKTpOJla CHJIbHO TepeyBuraerca ~ 500} 
ITPpHUATebHYy!O cTOpoHy. Ecau 
. IIPHJIMBaHve MpOucxoHuT yepes 
-3 MHH. NoculIe OCBeILLeHHA, TO 
Kakoro H3MeHeHHA MOTeHWMama 
METHTb He€BO3MOX%KHO, XOTH 
CTBOP elle Jouro ocTaeTcaA BOC- a 
AHOBJICHHbIM WH COepxKUT Kpac- a 10 15 20 mur. 


IO BOCCTAHOBJIeHHY!O (bopMy. Pp 
uc. |. W3menenve oronoTrenuHama pacTBopoB 

Ha puc. 3 mpegcraBmenbl pe- — xnopodunaa (1) u beoputana (2) B mupuauHe B 
IbTaTbI OWbITOB MO HCCJIeOBa- mpucytcTrBuu benurHzpasnua (0,1 Mon/ma1) mpH KoM- 
IO BJIMAHHUA HU3KOH TemMMmepaTy- HaTHoi Temnepatype. Ke7>~1. OcBemenne yepes 
fa CKOpocTb OOpa30BaHua nep- PacHsiiy cBeTopunptp Rb-2. / —cser, I] — 
qHOHU (poTOBOCCTaHOBJICHHOHM pareaae 
pMpr deopuTuna. Ji OMbITOB HCHOIb3OBaICA PpacCTBOp MHTMeHTAa B CMeCk 
TaHoa c mupuyzuHom (~ 30%), Hesamep3aiomelH mpu -—100°. OcBenjenne 
OM3BOAMIOCb B IpospayHoM cocyye Jtroapa, 3al0JIHeHHOM 3TaHOJIOM, OXJ1axK- 
{HBIM C MOMOULbIO KUAKOTO a30Ta JO HeEOOXOAUMONM TemMepaTypHl. 

Kak cmefyer 43 puc. 3, Ha CKOPOCTh yYMeHbUIeHHA NOPIOWeHHA B KpaCHOM 
KCUMyMe (beobuTHHa, XapakTepH3ylolly!O XO BOCCTAHOBJIEHHA B STHX YCJO- 
ax (7, ®), MOHW2KeHHe TeMMepaTypbl He BIMAeT. Ona OMMHAKOBAa B Npejemax 
wOKH oubira mpa —100°, —60° u —20°. 

Tak Kak OOH xo OOpaTHMOH peakIMH ONpeyeHeTCA OTHOWICHHEM TipA- 
H HW OOpaTHOl peakIMH, TO MbI H3MePHJIM CKOPOCTb OOpaTHOH peakIIMH BOC- 
IHOBeHHOM (bopMbI Mp STHX TemMepaTypax B TeMHOTe. OxKa3as0cb, 4TO 
ayuae dbeopuTuna, Jaxe npn —20°, oOpaTHad peakUHA IpOXOJMT HacTOMbKO 
WICHHO, UYTO 3a KOPOTKOe BPeMA OMbITa OHA HE MOXeT OKA3aTb CYMLeCTBEH- 
rO BIHAHUA Ha OOmMH XO KpMBOH. Eye MequienHHee MpoTeKaeT peakunA, 
< HW CuleOBaNO ORKMJaTb, Mp Oomee HUSKHX TemnepaTypax (—60 u —100°). 
crosla CeMyeT, YTO OOULAA CKOPOCTh peakMHH ONpefeAeTCA B MAHHIX YCOBUAX 
IMKOM CKOPOCTbIO IIpAMOM peaKIMH HM YTO Ha STY peaklMio TeMMepaTypa He 
13bIBaeT BIMAHUA. OTO ABHO CBHJeTeIbCTBYeT B NOMb3Y TOO, YTO OOpasoBa- 
3 MepBHYHOH (pOTOBOCCTAaHOB/eHHOL (POpMbI HHTMeHTOB ABMAeTCA YHCTO POTO- 
MM4YCCKUM TIPOMeCCOM, CBA3AHHbIM TOJIbKO C MepeXOJOM SsIeKTPOHAa OT BoccTa- 
3HTeJIA K AKTHBHPOBaHHOH CBeTOM MOyIeKyJIe NHIMeHTAa. 
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Tlepexog SvleKTpoHa MIpOMCXOMUT, M0-BHAMMOMY, He BHYTPH KOMIWIEKCa Il 
MeHTa C BOCCTAHOBHTeIeM, TaK KaK IIpH MOHMKeHHH TeMlepaTypbl HO Samy 
3aHMA pacTBopa peakUMA OOpasoBaHHA NepBHYHOH POTOBOCCTaHOBJCHHOH cop} 
mpekpamaercas. Jn Toro uToObl peakuuaA MOra MpOHTH, MOJIeKyJla BOGC 
HOBUTeIA OUDKHa, NO-BHAMMOMY, NOAOHTH K MOJIeKyJIe NMrMeHTa, 4TO 3aTP) 
HeHO WJIH HeBOSMOXKHO B 3aTBepfeBUIeM pacTBope. ITO NpeAMOMOweHHEe TI 
TBEpPK[aeTCA TAKKE PeSyJIbTATaMH OMbITOB NO POTOBOCCTAHOBJEHHIO PacTBG 
(beopuTHHOB B CMeCH NMpHAHHAa HM riMWepuna (1 : 1), BASKOCTb KOTOPbIX CHJE 
MeHAeTCH Ip oxmaxyenuu. B oTmMyve OT BbILUeIPHBeACHHEIX ONBITOB C MPH 
HeHHeM CHHPTO-HMpHAMHOBLIX pacTBOpPHTeleH, KOTOpbIe OCTAaBaHCb Jel} 


TOABWXKHBIMH NOYTH JO TeMMepaTypbl 3aMep3aHHs CMECH, CKOpocTb peak 
(POTOBOCCTAHOBJIEHHA B STOM CJIy¥ae CH) 


_ mb 10 omn HO 3aBHCHT OT TemMepatypbl. Hanpume 
Aes ec H3MeHeHHe K B KpaCHOM MaKCUMY) 


(beouTHHa Tlocme OCBellsHHA B Teye 
10 cex. upu—40°cocraBaano 27% OT 
xoqHoro, TO upu —70° ono 6piI0 3%, ant 
—100° — 0%. STy pasHuuy ceqyeT OTH 
CTH MCKJIOUHTeEIbHO 3a CUeT MOBBILLIEeH 
BASKOCTH, a He 3a C¥U€T XHMHUYCCKOTO Bi 
AHUA TiMuepHHa, NOTOMY 4TO oOaBKa Fi 
6ombuioro KouMYeCTBa rmuuepuHa (1% 
He BJIMAIOWMaA Ha BASKOCTb, He YMeHbIUa 
CKOPOCTb peakUMM Np NOHW2KeHHH TeMI| 
paTyphl. | 

[epspuunas boToBoccTaHoBseHHad Pd 
Ma IIMPMCHTOB ABJACTCA BECbMa peakIlLHd 
nocnoco6Hol. Jlaxe pH O4eHb HSK} 
TemilepaType, oKa pacTBop octTaey 
*KuAKHM (fo —100, —120° B HawIMx on 
Tax), OHA MOUTH MIHOBeHHO pearupyed 
akleNTopaMH Bofopofa,  oOsaaroulns 


- 400\ 


~ 300 


HOPMAaJIbHbIM OKHCJIHTeJIbHO-BOCC+aHi 
BHT@JIbHbIM MOTeHIHaoM 6oee 0 

- 600 
2 4 5 6muy XUTeNbHBIM, vem —0,34, —0,35 B 


cmopox, cadpanun T, MerusioBbi KpacH 
Puc. 2. Banaue xounentpauuu xno- HT. 1.)(*). 
popusia a+ b B MupuguHe Ha xox Takum o6pa30M, HMerollHlicsa B HacT 
pe peo pee Sy Kea Iee BPCEMA SKCHCPHMeCHTAJIBHBIN MaTepH} 
50:30. ARs ounatal tucnota ~10-2 _S-OTHOWeHuM CBOHCTB TepBHYHOH BOCCI 
M/n. I — cet, If — temnota HOBJICHHOH (OpMBI: ee OobIIaA peakUH 
Had CHOCOOHOCTb, CHJIbHaA 9eKTPOJH! 
AKTHBHOCTb, BbICOKHM BOCCTaHOBHTeJIbHE 
NOTeCHHHa, HalHyne 3apxAa MOJIeKysIbl — CBUJeTeMbCTBYeT O TOM, YTO Ie 
BUYHAA (POTOBOCCTaHOBMeHHad (opMa XNOpodusa HU ero aHamoroB mpefcTE 
AAeT COOOIO, BEPOATHEE BCero, COeAMHEHHE THA HOHUSHPOBaHHOTO CBOGOAHO 
paqukasla— CEMHXHHOHA, OOpasylomjeroca myTem (boToxumuyecKoro nef 
HOCa SJIeCKTPOHa OT JoHOpa (BoCcCTaHOBHTeNA) K AaKTHBUpOBaHHOMY  cCBeT¢ 
uurmenty (8), | 
KocBeHHO 0 IIpaBHAbHOCTH Takoro Mpeynomox*KeHua CBHJeTeEIbCTBYIOT Tak? 
AaHHbIe, NOYYCHHbIE B Hale NaOopaTopHH NO HHHUMMpOBaHMio NOsMMepHe 
UHM MeTHJIMeTakKpHJlaTa IpH peaktluu (OTOBOCCTaHOBJIeEHHA MHTMeHTOB ("1"). 
Kpacnaa (oTopoccTanoBsienHas (bopMa, ABJAIOMaacA NpOyKTOM aJibHe 
mero H3MCHEHHA NepBHYHOLH cbopmpr (*:°), mpeycTraBaseT co6oll, mo-BuMuMOM 
NPOAYKT MpHCOeAMHeHUA K HEH MpOTOHA, YTO pe3KO H3MeHAeT CBOLCTBa BOCE 
HOBJICHHOTO COeAMHeHHA. CieKTp cTaHOBHTCH Oonee XapakTepHbIM, maa 
HOCTb COCAMHCHHA MOBbILMACTCH, HCYe3AeT SJICKTPOHAA AKTHBHOCTb, NpOBO 
MOCTb pacTBOpOB HT. J. B nosy Takoro MpescTaBseHUA FOBOpsAT JaHHBIe - 
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IMAHHIO TEMMepaTypbl Ha CKOPOCTb OOpas0BaHHA BTOPHYHOL BOCCTaHOBJeHHOL 
PMB! XMOpopusa u ero aHamoros (?,), a TaKXKe pes yMbTATLI OMbITOB 110 (poTo- 
CCTAHOBeHMIO XOpopusa B UpucyrcrBuu D,O, mp HopMasmbHoli Temmepa- 
pe NoKa3zaBuine, uro 3ameHa H wa D B ackopOuHoBoli KucuOTe yMeHbItaeT 
‘OpocTb peakyuu (°). 

Tloka octaeTcad HeBbISCHCHHBIM, ABUIAeTCA JH BTOPHYHaA BOCCTAHOBJIEHHaA 
OpMa IIpoOJyKTOM IipsAmoro mpucoe- : 

A4HeEHHA MpOTOHa K HOHH3HpoBaH- ee 


UCXOOHOEO 
My C€MHXHHOHY HIM OOpas0Banue to ’ 
> HeT NyTeM Jjucmytaynn. M3meune- 1005.” 


Me MepBHYHOH (boTOBOCcTaHoBVJIeH- 
oH opMbl cbeopuTHHa mp narpe- 
AHHH OXJIa%KAeHHOrO pacTBopa JO 
OMHATHOH TemiepaTypbl, Mpoucxo- 
Aijee BCera 10 JBYM HallpaBsenu- 
M, — BO BTOpHYHy!o (bopMy HU B HC- 
OHI WHIMeHT, TOBOPHT B MOsb3y 
rOporo IpeANOOReHHA, XOTA HeJIb- 
Hq IIOJIHOCTbIO HCKJIIOUHTb HH Tep- 
YIO BOS3MOXKHOCTD. 

CieqyeT OTMeTHTb, 4TO cTaOHb- 
OCTh BTOPHYHOH BOCCTAHOBJICHHOL 
OPMbI, Tak Ke KaK H TepBHUHOH, 
ABHCHT OT IIPHpObl MMrMeHTa UH 
30HCTB Cpejbl. Han6onee ycrorun- 
oH OHA ABIAeTCA B MpHCyTCTBHH 0 aoe 
pravHyecKHX OCHOBaHHH; YTO 4 103- 0 4 JO 4 cek. 
WIHIO OOHAPyXHTb ee OOpaso0BaHHe 


T€pBble B IMPHJMHOBbIX pacTBOpax Puce. 3. OrcyTcTBHe BIIMAHHA TeMiepatypbl Ha 


0 _ xox morospoccraHoBJeHHA eoputuna a-- b 
) xnopopunaa. SHauHTeIbHaA He B mupHg~une: 1—100°, 2—60°, 3—20°. Ocpemte- 


STOHYHBOCTb STOFO COeAHHEHHA B HE- nue — namna 300 sr. /—60 B, /J—110 8 
OTOPHIX YCJIOBHAX, HallpHMep B x 
IMPTOBbIX PpacTBOpax, H BOOOIIe B OTCYTCTBHE OCHOBAHHH, CBHJeTeIbCTBYeT E 
Ib3Y TOPO, UTO 3Ta (opMa AeHCTBUTebHO ABMACTCA OTHOCHTEJIBHO cTaOusb- 
oH TO CpaBHeHUIO C TepBHYHOL tbopMoli HeHOHH3HPpOBaHHOH dopMoH ceMH~ 
4HOHA XNOpOHua H ero aHasOroB. 

B 3aksrouenne BbIpaxkaem riryOoky1o OuarojapHocTb akay. A. H. Tepenuny 
mpod. A. A. Kpacnosckomy 3a leHHble COBeTHI H OOcyxKAeHHe padorHl. 


Mucrutyt 6yoxumun um. A. H. Baxa Ilocrynuso 
AxkajlemHH Hayk CCCP 20 XII 1956 


HMTHPOBAHHAA JIMTEPATYPA 


PA Askin nor cu Hu ual. [leb p um, LAH, 75, 1239 (1950). ? B. bj, Bee rar 
we B, B. A. fe Bpua1oBa, JAH, 92, 381 (1953); 95, 841 (1954); 100, 131 (1955). * B. B. 
BCTHrHeeB, JoKTopceKan gucceprauua, Mucr. 6uoxumun um. A. H. Baxa AH CCCP, 
56. *B.B. Epcturuees, B. A. Taspuaosa, JAH, 96, 1201 (1954). 
3. B. Epctruruees, B.A.Fraspuaosa, JAH, 98, 1017 (1954). °B.bB. Epctur- 
.eB, B. A. Tappuaosa, JAH, 103, 97 (1955). 7 A.A. KpacHwoBpcKku il, KX, 
968 (1956). ® A.H.Tepeunun, ®oroxumusa kpacntenelt, 1947. ° A.A. K pacHoOB- 
cui, I. Il. Bp uu, JAH, 96, 1025 (1954). 1° A.A. Kpacuoscxui, JAH, 60, 
1 (1948). MA. A. Kpacnosexknuit, A.B. YmMpuxuna, JAH, 104, 882 (1955). 
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Jloxnaagn Axanemun nayk CCCP 
1957. Tom 114, Ne 5 


BHOXHMH\ 


JI. ®. JIAPHOHOB u 3. H. COPbHHA | 
O MPOTHBOONYXOJIEBOM JIEMCTBHH NENTHAOB CAPKOJINSHE| 
(ITpedcmaeneno axademuxom H. JI. Knynanuem 27 IV 1957) 


B nacrosee BpeMA y2Ke HMECTCA HECKOJIbDKO CHHTeETHYCCKUX IpelapaToB Ca 
KWJIMpYIOMMM JelcTBueM, OO/1aAalOlMX CHJIbHbIMH MpOTHBOOMYXOJIeBLIMH CBOl 
CTBaMH, Halupumep 2,4,6-rpuaTumenumuHo-S-TpuasuH (TOT) (°), TPHST HACE 
umuHnodocopamug (T9®) (°), 1,4-qumerHucyibpoKcHOyTaH (MusepaH) ‘ 
4-metuu-5-qu (2-xnopsTum)-amuHoypalua (qoman) (*) u dl-p-qu (2-xn0psT™H 
aMHHOmeHUaIaHuH (capKoH3nH) (4). OTH MpenapaTh! OOMAaaioT CyUlecTBes 
HbIMH HeOCTaTKaMH. 

Bo-nepBbIX, BCe OHH J[eHCTBYIOT TlaBHbIM OOpa3s0M JIHWb Mp OMyXoueB 
HW ONYyXoOenOAOOHbIX 3a60eBAHHAX KPOBeETBOPHOH cucTeMbI. Te u3 Mpelapare 
(capkomu3uH, TO@), KoTopble OKa3bIBaloT XpeKT Ha HCTHHHBIe ONYXOJH, Ie! 
CTBYIOT JIMIIb Ha BeCbMa OrpaHHYeHHbIM Kpyr UX. 

BropbIM HeJOCTaTKOM ABJIACTCA TO, UTO BCe STH MpelapaThl OOMaaior 3H} 
YHTeJIBHOH TOKCHYHOCTHIO H OKA3bIBaloT JWeveOHOe AeHCTBHE JIMUIb B MAKCHMAJIbE 
M€PCHOCHMBIX J[O3aX, YTO TOBOPHT O CpaBHUTeIbHO HH3KOH U3OupaTebHOCTH 
WeHCTBUA Ha OMyXxouH. 

Mies, 1exapliad B OCHOBe CO3aHHA mpellapatTa capkomM3uHa, OOmaqaK 
Wero H3 CYMECTBYIOWIHX IIpelapaToB, MO-BHAUMOMY, HaMOoublieH u30upaTer 
HOCTbIO JeHCTBHA Ha HeKOTOPbIe ONYXOMH, 3akTIOUaIach B UCMOIb30BaH 
MeTaOOJIHTOB, B YaCTHOCTH AMMHOKHCJIOT, B Kau¥eCTBe «HOCHTeel» aKHJT 
pylouleH rpynnbl H «MpoBOAHHKoB» ee B onyxomu (?). Pasauune B CHeKTE 
IIpOTHBOONYyxOeBoro WeHCTBHA IipenapaTOR, B KOTOPbIX XJIOPSTHIAaMHHHa 
rpyula MpucoequHeHa K pa3JIMUHbIM MeTaOOHTAaM (oa, CapKOJH3HH), FoBC 
PHT O BO3MOXHOCTH IOJLYYCHHA HOBbIX IIpellapaTOB C NOMOIIbIO 3aMeHbI OHH 
<HOCHTeJIeH» XJIOPSTHMAMMHHbIX TpymN Ha Apyrue. 

B paOote 10 STOMY IIyTH HaMeTHJIOCb HOBOe HallpaBseHHe, 3akmOUATOMeec 
B CO3aHHM TaKUX MpelapaToB, B KOTOPbIX K «epBHYHOMY HOCHTeJIIOy XJIOP3STH 
aMHHHOH TpyNMbl C MOMOM{bIO AMHAHOM CBA3H NpHcoequHeH BTOpPOl Metabo’ 
B YaCTHOCTH J[pyrad aMMHOKMCJOTA. 

PaOorTa B STO OONaCTH Beach B COApyxKecTBe c Ma6opaTopueli Uucrury1 
SeMCHTOOPraHHyeckux CcoesquHeHHH AH CCCP, B xotropor V1. JI. Kuynanmen 
O. B. Kuapaumeson u H. E. Tony6esoi Opimu cuntesupoBanbi Cuesyiomne nel 
THAbI. Capkommsuna (*):1) N-dopmun-capKonusui-enunanaHHH 3THJOBBI 
apup, 2) N-bopmuust-capkomsus-BanMn STHIOBLIA abup, 3) N-cbopmus-capK 
JM3KJI-TpunTomak MeTHJIOBbI apup. 

[Ipu uccneqopanny oOHapyKu0cb Cresyrouree. Bee 9TH CoeqHHEHHA, M0% 
PacTBOpHMble B BOsle, OKa3aJIMCb 4UpPeSBbIUaHHO MaJlO TOKCHYHBIMH. Mann 
KPBICbI N€PeCHOCAT BHYTPHOpIOUIMHHOe BBeeHHE BOAHOM B3BECH STHX COeMHE 
Hu B Yose | r Ha KuNOrpaMM Beca Tea. IIporuBoonyxomeBoe JelicTBue UCHb 
TbIBAJIOCb Ha TpeX NepeBHBaeMBIX OMYXOJIAX 2KMBOTHBIX: JBYX MbILIMHBIX CapKe 
max (uitammb! 298 u AK) u KppicuHoli capKome-45. Toumyyenupie Jannpie mpe) 
CTaBJIeHbI B Tad. 1. 

H3 ra6n. 1 BuqHO, ¥TO [Ba 43 USyUeHHbIX COeAMHEHUM OKasaUCh OOmaMaK 
INMMM IIPpOTHBOONYXON€BOH AKTHBHOCTbIO, OM3KOM K AKTHBHOCTH CapKONH3HHE 
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‘y 
a 


K cmamee 10. C. Jleoxoea, cmp. 976 


Puce. 1. Jle6aerpammpt mpenapatos. a— ZnO: B,O3; = 1:1, pexum mpokanku 850°, 15 muH.; 
6— ZnO: B,03 = 3:1, pexum mpokanku 1000°, 15 mun. 


K cmambe JI. ®. JIapuoxoea u H. II. Codounott, cmp. 1071 


Puc. 3 


OcTaBllHiicd Ha MecTe paccocaBllelica capkombi-45 moj, BJIMAHHeEM N-opMHJI-capkoJIH3HI 


Banta 3THIOBOrO as@upa. BugHa cOeAHHHTeMbHaA TKaHb H MouHoe OTCyTCTBHe OnyXONeBbIX KJIe TOK 
c, 2. Kocruplii MO3r KpbIcbi, JleveHHOt N-copMHJ1-capKOJIH3HJI-BaHHOM STHJIOBbIM 3pupoM. OrcyTcTBHe aTpopHueckHx 
H3MeHeHHU 


a pe PD, AA, ea SSE an ©) Derwotr hannuervnt UMeIOTIIIHno HODMAIBHVIO CTDVKTYDY 


ce. 4. Manenpkui yseuioK, 


HEKOTOPBIX OMbITaX ¢ CapKoMoli-45 HaOsOJamocb paccacbiBanue onyxomelt 
[bUIMHCTBa Kpbic. IIpH MHKpOcKOMMYeCKOM HCCIeAOBAHHH MasIeHbKAX Y3euI- 
HauMenHbIX Ha MecTe ONyxXouel, He OblNO OOHAPy2KeHO ONYXPNEBbIX KJIETOK 
1). B To Bpems Kak 3eC Tea KUBOTHBIX, JICUCHHBIX CapKOJIN3HHOM, He- 
O YMeHbIUAaJICA, B ONbIvax C NeNTHAaMH YMeHbIUeHHe BeCa Tea He HMeJIO 
‘ 

[pH THCTOJIOrH4ecKOM HCCwIeqOBAHHH 2KUBOTHBIX, 3aOHTBIX Hocse onbita, 
CTHOM Mosry (puc. 2) HM KuMedHHKe He ObINIO ycTaHOBMeHO HHKaKUX M3Me- 

H. He Obiio Takxe OONapyxKeHO CKONbKO-HHOYAb BbIPAKeHHOM aTpodpun 
SeHKH (puc. 3). 
petbe coeyuHeHue, N-popmus-capKomusn-Tpuntoan MeTHsoBbIli sup, 
allOCb H€aKTHBHBbIM. 


Ta6Ouauna 4 


Jio3a (mr/Kr) TopmoxKenne 
H TIpoMexkyTKH pocta* B % 
Mex*Ky BBere- Goce 
: Tipcnaban HHAMH moc 
BBeeHHA 
19 a |S 
mMplmH | KPBICBI “tT SP a 
GI gy ow 
7p) ep) (op) 
MHJI-CaPKOJIH3HJI-eCHHJa1aHHH STHIOBHI sup 100 200 Buytpu- | 80,2] 90 13 
COOC,H, (24 4.) | (72 4.) | OprommmHHO 
Me yy 7) Sone co-nncd 
al Pie a ea ai ame ob 
NH-CHO CH, 
| 
| 
WA 
MHJI-CaPKOJIHSHJI-BaJHH S3THIOBBITi Sup 100 100 To xe 99,5] 63 33 
COOG.H, | (24 4.) | (72 4.) 
Sn 7 S_cu,_cH_co-nu_cu 
Ho— CH, 7 aN 7 a ey rats 
NH-CHO CH | 
va 
Cho GH 
ae eH 455 5 mo COs || Sy 15 
—CH,—CH.\ a (24 4.) | (72 4.) 
C1_-CH,—CH.7 ace eee 
NH, 


[IpoeHT TOpMOxeHHA PocTa ONyxouel BHIYHCIAJICA MO MdopMysie: 
cpeqHHH Bec O1lyxOmelH B KOHTpoue — cpesHHH Bec ONyxoOuel B ONbITe 


cpeyqHHH Bec Onyxoueli B KONTpousie 


x 100. 


‘aKHM OO6pa30M OKa3asOcb, UTO [Ba H3 MelNTHAOB CapKOMM3HHA OONAMaIwoT 
WKCHHbIMH MIPOTHBOOMYXOJIeBbIMH CBOHCTBaMH, OJIM3KMMH K CapKOJIM3HHy, 
rO 2K BP€MA HETOKCHUHBI, T. €. HMEIOT BbICOKYIO H3OUpaTeJIbHOCTh JelicTBUA 
HeKOTOpPbIe OlyXOuIH. 
Aox%KHO MIpeAMOIOKUTb, YTO BLICOKAH H3ONPaTeMbHOCTh JeHCTBUA MeNTHAOB 
‘OJIM3HHa Ha ONyXOJIH OObACHAeTCA TeM, UTO AKTHBHOCTh lpelapaToB IposB- 
CH TOJIbKO TOra, KOra OHH MpOHHKawT B TKaHb OlyxoueH, Cosepxalllux 
BeTCTBCHHbie NenTHAasbl. Ilo, BANAHHEM MoceqHAX UpOHNCXoAU” pacwlenuJe- 
yunentufa Mo MecTy MelTHAHOM CBA3H H OCBOOO*KAeHHe CapKOIH3NHA Kak 
[BHOH YacTH STHX MpenapaToB. B nosy TakOll BOSMOXKHOCTH TOBOPAT NaH- 
(7) 06 SH3MMaTH4eCKOM TruApomMse aMuHON CBA3H MIpocTeHiMx aMHJOB 
fATHUeCKHX XJOpITUMAMMHOB. C 3TOH TOUKH 3peHHA OTCYTCTBHe AelCTBHA 
[apaTOB Ha KPOBeTBOPHEIe OpraHbl, BO3MOXHO, OODACHAeTCA CAOOH AKTHB- 
‘bIO B HHX COOTBETCTBYIOMIUX (pepMeHTOB. PasHas cua JelcTBUA OHOTO H 
-yKe IIpenapaTa Ip pa3HbIX OIyXOAX, BOSMOXKHO, B KaKOli-rO Mepe OOb- 
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ACHACTCA PasHYHOH AKTHBHOCTHIO B HX COOTBETCTBEHHBIX MenTuya3s. Takum 
o6pa30M MoxeT ObITh OObACHeEHaA HeAKTHBHOCTb COeMHCHUA 3 m0 OTHOLIeE 


K HCCJICOBAHHbIM OILYXOJIAM. 


UucrutyT SKCMepHMeHTaIbHOM mMaTOJIOrHu Ilocrynuao 
26 IV 1957 


H TepamMuH paka 
AxayleMHH MefquuMHCKHX Hayk CCCP 


UMTMPOBAHHAA JIMTEPATYPA 


1Y.J.Kuyuaun, O.B. Kuapgumesa,H.E.Toay6esa, Usp. AH CC 
OXH, 1956, 1418. 2 JI. ®. JIapuounos, Tes. qoKa. Ha 8 Beecows3H. cbesze Pu3KoNO! 
6voxuMuKos, dapmaxkosoros, M., 1955, crp. 375—376. ° JI. ®. Jlapuouos,l.H.I. 
TO HOBa, Bonp. onxonorun, 1, No 5, 36 (1955). “JI. ®. JIlapnonos,A.C.Xoxa 
HW ap., Bion. akcn. Ovo. u Mex., 39, No 1, 48(1955). & M.L.Crossley,J.B.Allis 
et al., Proc. Soc. Exp. Biol. and Med., 83, Ne 3, 438 (1953). ® A.Haddow,G.Timm 
Abstr. 5-th Intern. Cancer Congr., Paris, 1950. 7 P.Hebborn,J. F.Danielli, 
ture, 177, Ne 4497, 25 (1956). ®1.A. Hendry,R.F.Homer,F.L.Rose,A.L.W 
pole, Brit. J. Pharmacol. and Chemother., 6, 357 (1951). 
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Jokaayn Akanemunu HaykK CCCP 
1957. Tom 114, Ne 5 


BHOXHMH#A 


M. ®. TIETPOBA, C. WH. JEHHCOBA uf. . MEHbIUAKOB 


MCCJIEROBAHHE AJIKAJIOHJOB HELIOTROPIUM LASICCARPUM. 


PACHA, JIASHOKAPMHHOBOK KHCJIOTbI H EE 9®HPOB 
B PACTBOPAX EJKHX UWIEJIOUEN 


(ITpedcmaéaeno axademuxom A. H. Onapuxoim 5 ITI 1957) 


Jla3voKapMuHOBad KHCHOTA ABAeCTCH COCTABHOI YaCTbIO MOJeKYJIbI asKa- 
ila JaSHOKapmiuHa, Te ona STEPUHULLupyer NepBUYHY!O PHpOKCHJIbHY10 Ppyl- 
AMHHOrINKOA TemHoTpHAnua ('). OqHaKO Tp OMBIICHHH aiKaJIOWa ekKUMH 
JOYaMH OHA HACTOJIbKO CHJIbHO paspyllaeTca, 4YTO STHM TIyTeM He MO2xKeT 
Tb NOJyYeHa B YHCTOM Bue. Jlyuine BCero, MOUTH C KOJMYeCCTBCHHbIM BbIXO- 
f CBOOOAHaA KHCIOTA MO*KeT ObITh NOyYeHa KAaTAJIMTHYeCKUM BOCCTAHOBVIe- 
eM AJIKaJIOHa C IJIaTHHOBbIM KaTasiH3aTopoM. IIpu 3TOM BoOcCTaHaBJIMBaeTcA 
S1OULad aJJIMJIbHbIM XapakTep NepBHYHaA PHAPOKCHJIbHaA Tpynna rewHOTpH- 
ia, a Jla3HOKapNuHHOBaA KHCJIOTAa, ABJIAACb BeU[CCTBOM HaCbIeHHbIM, IPH 
M, He H3MeHAeTCA H MOJyyaeTcAH B CBOOOAHOM Bue. C OombluIoH cTeNeHbIO. 
YOATHOCTH ObIIO WOKa3aHO TakxKe, YTO Ja3HOKaPNHHOBaA KUCOTa MMeeT 
oeHHe 2-MeTHJI-2,3-{HOKCH-4-MeTOKCHIICHTaH-3-KapOOHOBOH KHCJOTHI (?). 


CHs3 COOH CH3 COOH 


NRG x | 
C—C—CH—CH+ C20 + HC_CH— CH, 


ala sae ee 
CHs Of OH OCH, Ge OH OCH; 


CToMuLee HCCIeOoBaHHe MOCBAULeEHO H3y¥eHHMIO paciafla masHoKapnmuHOBolt 
JIOTbI, KOTOPbI MpOWCXOAUT pH HarpeBaHHH NocweqHeH B UWLeJIOUHbIX pac- 
pax. 3ecb MbI Cpa3y CTOMKHYJIHCb C BECbMa HEOXKUMaHHbIMH pe3yJbTATaMH. 
a3ayIOCb, 4YTO B OTMHUHe OT MasHOKapnuHa, CBOOOAHAA NasMOKapnuHoBaAd 
ota (BepHee, ee COM) BecbMa ycTolunBa K Welo¥amM. Bo BCAKOM cCulyyae, 
/CIOBUA peak, KOTOPble TIpH OMbIICHHH aiKaOHa IPpHBOAAT K OBICTpOMy 
mally sa3dOKapmvHOBO KHCJIOTHI, MaslO 3aTparMBaloT CBOOOAHYIO KHCJOTY 
AIOT BO3MOXKHOCTh BbIJCIHTb ee OOpaTHO C BbIXOJOM 94—95%. OTH pesybTa~’ 
3aCTaBHJIM MpeANOO%KUTb CyWecTBOBaHHe OosbMOrO pasMYHA B yCTOHUH- 
TH K Wes0uaM MexKAY CBOGOAHOM a3HOKapIMHOBOH KHCOTON u ee ScupaMH. 
UrTo6pbl MpOBepHTb STO MpeANoMo*Kenne, H3 WasHOKapMHHOBOK KUCMOTHI Jeli- 
ueM J[Ma30oMeTaHa B SHpHOM pacTBope Obl MOyYeH MeTHJOBbIM Spup. 
I€HHH Ip HarpeBaHH B WeMOUHBIX pacTBOpaX Bed CeOA NOAOOHO s1a3HO- 
TMHHY. 3ilecb TakxKe UMe MecTO ObICTpbIli paca MOwIeKy1bI CAMOH KHCJIOTBI. 
Bpwio HaliqeHO, UTO OHM H3 OCKOMIKOB pacnaBueica sla3HoKapmuHoBolt 
OTbI ABJIACTCA AILeTOH, KOTOPbIM KOJIMYeCTBeEHHO OlipefeAICA B Bue 2,4- 
uTpodenuiruzpasona. Ilo KommuecTBy MouyyaBlueroca 2,4 unuTpopexu- 
Da30HA MOMKHO ObO ONpeseMUTb CKOpOCcTb paciiafla asHoKaplMHOBO 
MOTbI KAK B CJIyYae CBOOOAHOM KUCJIOTEI, TAK HB Calyyae ee SupoB. OMbITEI 
Yla IIpOBOAMINCb cwesyiouuM OOpasom. BetilecrBo HarpeBaslocb B aMMyJax 
KHMAUeli BOAHOL Gane B 1 N pacrBope egxoro uatpa. Ilo npomectBHn 
eesICHHOrO BPeCMeHH aMIIyJIbl OXNaKAaNHCb JIbJOM, BCKPbIBaIMCb, H HX 
pXKUMOe MepeHocHJoch B KoOy Bropia Ait OTTOHKH alleToHa. Jiuuutpo- 


aKas 1548 ie 


beHHITHApasHH npnOaBsAca K RucTHINaTy B 2 N pacTBope COMAHOH KHCIOTBI 
Tlomyuenuble H3 3THX ONbITOB JaHHble NpHBeseHbl B TAOA. le 

Kucaopo Boskyxa He MpHHHMaeT yyacTHA B STOH peaKIlHH. Harpesane| 
JM 3®Up Ma3HOKaPIHHOBOM KMCNOTbI pH JocryMe BosAyxXa HJM Ke B aTMG 
cibepe BOsopofa ws agoTa, BCerga NoMyyaucb OMMHAKOBbIe PesyJIbTaTBl, 


Ta6auna, 1 


3 ° 
OnsitTbl 10 pacilenenHio Wa3HOKapMHHOBOH KHCJIOTHI H ee SPHPOB MeOVaMH Np 100 


a 
£ O6em KonuyectBo | wa 
re KomMuyecTBO| 4 AV pac- Bpema | 9 4-nunutpode-| = 2 
a BenjecTBo BeleCcTBAa, TPopa HarpeBa- | yunrnzpasona | 6S Iipumeyanue 
Ss F NaOH, ma| HHA, ‘ac. aueToHa, Tr | @ Sco 
4 ; x oS 
Ty he ee LE ee ee eee 
4 | JlasnokapnuH 2 20 4 4,04 87 
2 | Jlag3voxapnuHoBpad 4 20 ?) 0,014 0,9 | Brigeseno 06 
KUCIOTAa patHo 0,95 r| 
KHCI. CT. Ty 
94—95° 
3 | To xe 4 20 4 0,030 2,6 
4 | Metunoppit obup | us ir 10 4 al 95,2 | 
Jla3HoKapmuHo- KCI. 
BOHM KHCJIOTHI 
5) | omoKe u3 ir 10 2 ak aatal 96,0 
KUCJI. 


V3 Ta61. 1 BuO, UTO pacnay KHCNOTHI NpoTeKaeT IpHMepHO B 200 pa3 Me) 
yleHHee, ¥eM pacniay ee ScHpoB, NpHyeM B Cyyae METHOBOrO S(pHpa KOJIHUYECTE 
BbIJeIHBLUeErOcA alleTOHa ObicTpoO JocTHraeT BbICOKOrTO Mpefema (oKoo 95% 
TeOpHH), Moce Yero KOMHYeECTBO ero HapacTaeT Kpaline MefeHHO (onnITH Ne 
u Ne 5). Tlocnequee, no BceH BepOATHOCTH, MOKeT ObITb OCOBACHEHO TEM, 41 
sup No BHAHHeM UleloueH MpereplepaeT H3MeHeHHA B AByX HallpaBJeHUa: 
C ofHO CTOPOHb!, NPOHCXOAHT pacnay caMOH KHCJOTHI C OOpas0BaHHeM alleTOH. 
c ApyroH — OMbiueHve c MpeppalleHHeM B Oomee cTaOHJIbHY!O COJIb KHCJOTE 
Tlo kKouHuecTBy BBbIJeIMBLUerOcA alleTOHA MOKHO CYAHTb TakxKe O CKOpOCt 
3THX JByX HalpaBseHHi. OuepufHo, uTo pacnaq MOJleKymbl NpotTeKaer pi 
B JjBallaTb OblcTpee, YM OMBIIeHHe. 

BTopbIM OCKOJIKOM Jla3HOKapMHHOBOH KHCJIOTHI, KOTOPbIH yyaerca BbI_eIH 
H3 UIeIOUHbIX paCTBOPOB, ABJIAeTCH OMNTHYeCKH AKTHBHaA KHCOTA COCTAal 
C;H,,O4. Ora KucNOTAa Oblia BbIAeNeHa W3 WeNOUHOrO pacTBOpa NMocwe OTTOH! 
OT Hero OOpasoBaBllerocA alleTOHa, HaCbIeHHA yrJieKHCOTOH HM ynapuBauHl 
qocyxa. OcTaToK H3ByleKaJICA aOc. CIMpToM. OcTaBllaaca Nocse OTTOHKH Chup 
Macca PaCTBOpAacb B BOJe, HW BOAHbIN pacTBOp NponycKasca Yepes KOVIOHI 
€ KaTHOHUTHOM CMONOH (9cMaTHTOM). 

TlomyyeHHad Nocme OTTOHKH BOI CBOOOAHAA KHCOTAa He 3aKPHCTAaJH30B 
acb HW WMesla BUA rycToH, OecuBeTHo Maccbl. 3. Hee Oniia NoyyeHa XOpol 
KPHCTAWIMSylOUlaAcA XMHUHOBAA CONb, C T. mu. 158—159° uw [a]22 = — 52. 
(C=3,8,Boja) 


Hafineno %: C 65,22; 64,98; H 7,51; 7,32; N 6,33; 6,48; 


OH 10,51; 10,80; OCH, 13,33; 43, 
C5H0O4:CooHogO2Ne2. Brruncneno %: C 65,46; He 48: N 6,11; P 


30H 11,14; 2OCHs3 413,54 


Ora KuCOTa Oba NomyyeHa KaK M3 MeTHOBOrO Sibupa asHOKapnMHOR 
KHCJIOTbI, TAK HM H3 JasHoKapmHuua. 

B autepatype H3BeCcTHII CmyyaH MOOOHbIX peakuuii — HampHMep p. 
IeNJICHHe B UleOUHbIX PacTBOpax aHTHOHOTHKa akTHyMOHAa (3). 

Bonpocy 0 mpouHocTH yruepogqHbIx cBA3eH OKCHCoeqUuHeHHH NocBaule 
MHOrouHceHHbIe padoTb! Ulemakuua u ero corpyguuKkos (4). Ilo ux WaHHE 
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MLCNJIAIOULMeCA OKCHCOeCAMHEHUA JOUKHbI OOaaTb AKTHBUSUPyIOULuMH 3a- 
THTEJIAMH, NO CBOeH AKTHBHOCTH pacnOuaralouluMucs B cleqytoulem yObIBalo- 
f Tlopagke: NOz>CHO>COOH. Ouesuguo, B caryyae Ja3HoKapnuHoBolt 
NOTbI AKTHBUSHPYIOUMM pacilienieHHe 3aMecTHTeNeM sABIAeTCH Kap6o- 
JibHad rpytina. Cnrefyer ocoOeHHO MOsYepKHYTb, UTO AKTHBHOCTb NocseHeLi 
SBbIVaHHO CHJIbHO 3aBHCHT OT TOFO, HaXOJUTCH JIM KucNOTa B Bue cou 
i B BHAe CNO*KHOrO supa. 

CxoyHoe saBseHHe HaOmiojanu Ayamc u J>Katypko (*) mp uccneqzoBaHue 
[OKPOTaJIMHOBOH KUCJIOTbI, NOJYYCHHOH 3 aJsKaylOHa MOHOKpOTaJHMHa. 
H UleOUHOM THApoHse 9TOFO aKaNOWa MOHOKpOTaJHHOBasA KUCIOTAa 
2Ke YaACTHYHO PaciilenvineTca Cc OOpasoBaHHeM MeTHJISTHNIKeTOHAa, TOra Kak 
{ HarpeBaHHH CaMOH KHCJIOTbI B UleNOUHOM pacrBOpe O6pa3s0BaHHa MeTHJI- 
JIKETOHA OOHApy2XeHO He ObIIO. 

ConocTaBian OJYYeHHbIE HaMH pe3yJbTaTbI Cc JIMTepaTypHbIMH JaHHbIMu 
> Ms00paxKeHHOH BbIWIe POpMysOH NasHOKapNHHOBOH KHCAOTLI, HeETpyAHO 
eTb, YTO pacniay NocmeqHeH NpOHsoUWe 3a cueT paspbiIBa C—C-cBa3H MexKLy 
-f@ 3-M yIrJlepOJHbIMH aTOMaMH. 


VMucrutyT skcnepHMeHTambHOH mnaTosoruu Toctynusto 
u Tepanuu paka 14 XII 1956 
AkajleMHH MeJHI[HHCKHX HayK CCCP 


UHTHMPOBAHHAA JIMTEPATYPA 


1C.Menschikov,E.Schdanowitsch, Ber., 69, 1110 (1936); A. 0. K y30 B- 
B, Jiucceptauna, Bcecoro3H. HaydH.-Hcc. XHM.-fapM. uucT., M., 1948. Sik. ID) i il iene 
nd, Nature, 167, 41 (1951). ® E.C. Kornfeld, R.G. Jones, J. Am. Chem. Soc., 
150 (1949)... 4M. M.UWemaxun, H.-A. Penaxun, )KOX, Il, 1142 (1941), 
- Adams, M. Giaturco, J. Am. Chem. Soc., 78, 1921 (1956). 
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BHOXHMH 


B. H. ®WJIMNMOBA u H. ©. CEAU 


AWETHJIMPYFOWAS ®YHKUUA CHCTEMbI KOIH3MMA A 
MPH JIYYEBOM BOJIESHU 


(ITpedcmaeaeno axademuxom JI. A. Opbeau 18 II 1957) 


ToranbHoe Bo3yelicraue sryuvcToi SHeprHv Ha %XMBbIe KeTKH MCOy*KMa 
AHAJIM3HPOBaTb ee BJIMAHMe Ha (aKTOPbl, HMeHOMUHe YHHBepCcaIbHoe 3HaveH 
B 2KV3HEJeCATeENbHOCTH OpraHH3Ma HM BbINOJHAIOULMe MHTerpupyloulve pyHK 
B OOMeHe BelllectB. K Takoro pofla areHTaM OTHOCHTCA KO9H3HM A, CBASbIBa! 
Wii B OHO Wemoe pasIMUHbIe CTOPOHbI KJeTOUHOM aKTMBHOCTH. 

Ilembio HacTOAUero HCCIeOBaHHA ABJIANOCb H3yYeHHe BJIMAHHA JIydHC? 
SHeprHH Ha OAHY M3 BarkHetiwux dbyHkKuAl cucTeMbl KOo9H3HMa A — mpolece 
alleTHJIMpOBaHHA MW Ha KOJIMYeCTBEHHOe COsep2%KaHHe KO9H3HMa B MeueHh, | 

Ilockombky ocoOeHHO OTY¥eTIHBO Tipollecc alleTHJIMPOBaHWA BbIABJIAeT 
B MeveHH rosyOA, OMbITI MPOBOAWIMCb Ha NpelapaTax, MOJyYeHHBIX Ws Meye 
HOPMaJIbHBIX HM O6sy4eHHbIX romyOeH. IIruibl nog_Bepraiucb OHOKpaTHO 
OOJyYeHHIO PeHTTeHOBbIMH JIyyamMu oso 2—3 Kr. Ha 5—7 cyrTKu OOF 
Ppy2XHBaMCb IIpH3HakH OcTpol syyeBol OonesHu, HM romyOu ruOuM Ha : 


JleHb Mocsie OOtyyeHHA. MccmeqoBanve Npou3sBousocb Ha 5—6 JeHb. XapakT 
HbIM JIA OOJIYYeHHIX roswyOeH B STOT MOMEHT ABJIAIOCh peskoe NayeHve 4H 
JICHKOLWMTOB B MepHepHyecKoH KpoBH (c ~25 THIc. JO ~2 ThIc. Ha | MM®), 3E 
UHTEIbHOe TOBbILICHHE CBePTbIBAeMOCTH KPOBH, paccTpolicTBa %KeyOUH 
KHMIUeHOrO TpakTa, NOTepA alnerTHtTa, nmajleHve Beca. 

IIpexge Bcero Oblia H3yy¥eHa aLleTHIMpylolWlaA AKTMBHOCTb IeJIbIX TOMO! 
HaTOB NeyeHH rowyOe. B kayecTBe aKWeNTOPOB AKTHBUpPyeMbIX aLleTHJIbHE 
rpylll MCHOMb3OBaJIHCb cylbdpaHHsamuyg (CAM), n-amuHoGeH30HHad KUCIOI 
PHAPOKCHaMHH, N-aMvHoasobeH30N, 4-amHHo-!,1’-a306eH30-4-cybcdboHaT 
M PHMeHeHHBI BMepBbIe KpaCHTeIb, MOMYYeHHbIM CcoyeTaHHeM Kpe3sHgu 
M auus-H-Kucnorbl. Co BceMH yKa3aHHbIMH aKUelTopaMi Obl nowyyeH OLE 
3HauHbIN pesyIbTaT. OcHOBHad Macca OMbITOB mpoBeyena c CAM, 

Onbitbl ¢ POMOreHaTaMH CTaBHJIMCb CeAyIOUlWM OOpasom. TonyOb oGecKkpé 
JIMBaJICA MyHKiweH cepqua (12—16 mn kpoBH), yMepulBassica, NeyeHb OpicT 
oxslaxKalacb, TOMOreHH3HpOBaslacb Ha Xxouofy B 0,04 M K-cocdatuom bye 
pH 7,6 c qoOapkamu (1), uw roMoreHaT HHKyOMPOBasICcA B IpHCyTCTBHMM COOTB 
cTByloulero akleltopa B cocyfaxX BapOypra mpu 37° B aspoOHbIX ycnOBY 
B TeveHHe 20 MHH., Moce Yero NpOOb! JenporeHHu3HpoBaMCcb TpUXOpyKcycH 
KHCIOTOH, H B WeHTpHdyratax onpefeiisach yOblIb CBOOOAHOrO aKlenrof 
CAM onpegennnca no Bpatron—Mapuaany (2) B MogqupuKaunn O. H. C 
THHCKOM (°), Pe3symbTaTbI OMbITOB c roMoreHaTaMH TleyeHu 3NOpOBbIX H OOF 
YeHHBIX TOuyOeH OKasayIHcb cueqyIOULUMA: 


YOpi1b ceo6onHOoro CAM 


y 

Pieei ce (B Y Ha Se Beca 
Soposple (KONTposbHbIe) roy6u = 24. 465+16 
O6syueHHbe rony6u 22 119+8,5 


V3 mpwBeyenHpix aHHbix BuO, TO alleTHiupopanvem CAM B romo 
HaTaxX TeveHH OOMYYeHHBIX roy6eH HaMHOrO ycrynaer TaKOBOMy B TOMO 
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faX HOPMaJIbHOli Meyenu. Ecau B nocuequux us 1000 y+ qo6aBnenHoro CAM 
sTHIMpyetca 465 + 16 y, TO B romoreHaTax NeyeHH 6ObHbIX rouy6eu atle- 
IMpoBaoch Jub 119 + 8,5 7. Ananormunble AaHHble nowyyeHbI HC py- 
MM aKUeNTOpaMH, O YeM TopoOuee Oyer cooGuleHo oco60. MoxHO oTmeTHTD, 
“UM OOpa30M, OTYeTIMBOe TOPpMOMKeHMe Mpouecca alleruupoBaHua B Neuen 
MYYeCHHbIX TowyOeH. 
OnbiTbi Ha leIbIX rOMoreHaTax XapakTepu3syioT Mporecc aleTHJIMpOBaHus 
Ulb CyMMapHO HM He JlaloT lipefcraBleHus O MeXaHH3Me Hapyuienua. I[IpI- 
iCb YCTaHOBHTb, Kaka YacTb OOMLeH CHCTeMbI AaWeTHMpOBaHHA CTAaHOBUTCA 
KTOPOM, OPPaHHYMBaIOWMM CKOPOCTh alleTHMpOBaHuA B pesysbTaTe oOGvy- 
HHA, K TOMOreHaTaM H3 TeYeHH OOYYeHHbIX romy6elH WoOaBnasca H3ObITOK 
eToro KosH3sHMa A (Nosjly¥eH B JaGopaTOpHH) HM U3sMepsach MakCHMaJbHas 
OPOCTh alleTHJIMPOBAaHUA BSOTHX yCJIOBUAX. 
IPAJJI€IbHO BEJMCb KOHTPOJIbHbIe OMBITHIC 
MOreHaTaMH eyeHH 3OpoBbIX rowyGeli. 
H UCCeOBaHuA NoOKasau, 4TO oOaBse- 
€ usObiTKa KOSH3HMa A kK dbepMeHTHOH 
cTeMe M3 HOPMaJIbHOM NeveHH MpakTMyeckH 
MeHAeCT CKOPOCTH alleTHMpOBaHuA el0 
\M, Tora Kak B roMoreHaTe MeyeHH O6sy- 
HHbIX royOelH H38ObITOK Ko9H3uMa A yBe- 
(UHBaJl aleTHJIMpOBaHHe, XOTH MW He BOC- 
aHaBJIMBa ero WO HOpMbr (Ta6m. 1). Sror 
3YIbTaT, YKa3bIBaA Ha HEOCTATOUHOCTh KO- 
i3uMa A B IleCveHH OOJIYYeHHBIX rowyGeli, B UA 
Ke BPeCMA TOBOPHJI HW O HeNOsHOMeHHOCTH 
Moro OeJIKOBOrO KOMMOHeHTa depMeHTHOH Puc.1.Makcumaspuas akTuBHOcTh dep- 
ICTEMBI, TOCKOJbKY V36bITOK KO3H3HMa He MCHTHOH cucTeMbl alleTHANpOBaHHA US 
TeueHH 3OpoOBbIxX (/) H OOsyYeHHBIX (2) 
ee HOP MANOR O. AeT HIM POBAH HA. f rosy6eH (npH u36nITKe KoSH3uMa A). 
Ojnako CHWKeHHe alleTHJIMpytolleH? ak- Bpema wxxy6auyn — 120 mun.; 37°; 
[BHOCTH UeuIbIX TOMOreHaTOB TevyeHH 06- aHaspoouo 
JYeHHbIX ToOyOeH Moro ObITh npHnucaHo fos 
3MOXKHOMY YCHJICEHHOMYy pa3pyleHHio KOSH3uMa A B STHX YToMoreHaTax. 
CKOpeHHoe paspyllieHue KOodepMeHTa B ToMoreHaTaX eyeHH OOyUeHHbIX 
myOeli MOrJIO IIpelATCTBOBaTb pasBHTHIO MaKCHMasIbHOrO alleTHMpOBaHun 
ke IPH HeH3MCHHOM YpOBHeE AaKTHBHOCTH alleTHMpy!OluxX depMeHTOB. 
Ilosromy TpeOoBaiucb onouHH- 
T@JIbHbI€ OMbITbI, B KOTOPbIX ep- 
MeHTHBIM HM KOtepMeHTHBIH KOMIO- 
1 yeurTbl cuCTeMbl alleTHIHpoBanua 
ObIIH Obl H3OJIMpOBaHbl pyr oT 
pyra WM UCIbITaHbI KarxKbilt B OT- 
jlembHocTtu. B 9ToM Mane Oblin 
IIpOBeeHb! elle Be CepHH OMbITOB, 
NO3BOMBIUIHe CYAHTb O TpHpoye 


ey 
Yz 


Ss 


GY 


CAM Oy Ha f npoby 
Nw 
Ss 


y 
y GY 


y) 
] 
j 
] 


LL. 


lll 

SS 
SS iG Qa 
SX c_.QQaaQqQ@W 
MMQAN 


COasanu 
sS 


AQVAGU A&W 


YUUGUG 


Fae 
~~ 


L6asannsid CAM 6 y xa ft npoby 
SJ 


) 
Or 1 A, | H3MeHeHHM, MpPOHCXOMAMLMX B CH- 
ba cTreMe alleTHJIMpOBaHia NO BuMs- 
1) HHeM OOsy4eHna. 
of G2 Qima Jina wsyyenua cbepMenrHoro 
Mpokunavennerd cok KOMIOHeEHTa CHCTEMbI AKTHBUPOBA- 


HHUA WM TepeHoca alleTaTa YToOTo- 
Suc. 2. CofepxKanne KosH3HMa A BTeveHH 320P0O- By ycph aYTOJM3AaTbI U3 alleTOHOBBIX 
soro (J) u o6nysennoro (JJ) romy6a. DepMenTHas NOpoWKOB neveHH rony6elt. Me- 


‘uCcTeMa—AaYTOJIM3aAT U3 aleTOHOBOFO MOpOUulkKa E 
ieuenH 3f0ponoro rosyoa. Waxyoayun— TOMHKA, paspaOoTaHHad Jlunma 


420 mun.; 37°; anaspoono Hom u Kanganom (*), Mo3BoMerT 
loJLyYaTb WyTeM ayTOsu3a SKCTpak- 

B U3 AlleTOHOBLIX MOPOWKOB Neve AKTHBHBIH OeMKOBbIM KOMMON€HT CHCTEMBI 
|eTHJIMPOBaHUA, MpAKTHYECKM MOJHOCTHIO JHINeHHbIM KOSHSUMa A. Bes ,o6apse- 
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HUA WocKeqHero MpelapaT He MpOABMAeT AKTHBHOCTH COBEPleHHO, HO KaTay 
3UpyeT MHTeCHCHBHOe aleTHIMpOBaHHe MPH JOMOJHeHHH YHCTbIM KOSHSHM 
HIM. TIpoKHnsaAyeHHbIM CoKOM MeveHH. JloOaBaAA K TaKOMy 39H3HMATHYCCKO 
mpenapaty v30bITOK KO3H3uMa A, 0 pasBHBaeMOMy MaKCHMaJIbBHOMY alleTHJiH] 
BaHHIO MOXKHO CyJMTb O COCTOAHHH OeNKOBOrO KOMMOHEHTa CHCTEMbI alle 
JIMpoBaHus, 

Mp y6equmucb, YTO AKTHBHOCTb HOMYYeHHbIX yKa3aHHbIM cmoco6oMm Ty 
TlapaToB W3 MeveHH OOMyYeHHbIX romyOeh Z3HAYHTebHO yCTyNaeT aKTHBHOC 
mpenapaToB 43 HOpMaJibHOH neyenu. JodaBiaAa W36bITOK UHCTOrO KOSH3H 
A, MbI HuKOrya He NomyyasH BOCCTAHOBJIEHHA alleTHJIMPOBaHHA JO YPOB 
KoHTpoma. Ha puc. 1 mpeycTaBsieH pesyJIbTaT HECKOMbKUX ONbITOB STOH CepH 

Ec. B mpemapaTax 43 30poBoH MeyeHH CBASbIBaJIOCb C alleTaTOM 38 
+2,9 7CAM, ro coorBercrBy1olad Wud@pa Aix TipelapaToB v3 NeyweHH oOsyue 
HbIX rowy6el paBHa 26 + 0,9 7. WntepecHo oTMeTHTb, YTO HM B OHOM CJI4 
MAKCHMaJIbHoe alleTHIMpoBaHue B cbepMeHTHOM cHcTeMe v3 TleyeHH OOJIbHI 

romyOeH He ocrTura 
Ta6auna 1 caMOro HH3KOrO YPpOB 


AueTumupopanve CAM B romoreHaTax me4yeHH 30DOBbIxX alleTHMpOBaHus, HaOs 


uM OOJIYUeHHBIX FomyOeH NpH H3ObITKe KOSH3HMAa MaBluerocA B npenapar. 
(8 y CAM ua 1 r cbIporo Beca meyeHn) A M3 HOPMaJIbHOH NeveHh, 
TeM Ooylee He NpeBbiLlla. 

Kontpoububle rosyOu O6snyyenHbie romy6u — 


rbicet, [Lk ee) OTH OMbITbI B COBOK 

“ romorenat | HaT + KO- Heats romoreHaT | HaT + KO- MIMHOCTH C pe€3yJIibTaTaM 
x Sa SY ousuM A TOTYUCHHBIMH Ha Led 
roMoreHaTax TipH 06a 

JIGHHH W30bITKa KO9H3HI 


67 450 450 54 226 590 
68 630 650 55 480 532 A, RaioT mpaBo_ yrBep» 
69 460 490 64 460 260 Aatb, ITO Mpu oOyyeHI 
70 529 560 64 150 270 YMeeT MecTO 3HauUuTen 
71 510 570 65 109 230 Hoe TIOHWKeHHe aKTH 
66 90 135 HOCTH (PCPpMeCHTOB CHCT 

MbI alleTHJIMpOBaHHi! 


NpwueM 3TO CHHXKeHHe TeM S3HAaUHTeIbHee, YM CHJIbHee MOparkenue. 
TIpHBoq_MBuIHecA BbILWe OMNbITbI! C TOMOreHaTaMH, OMHAKO, BbIABHJIH TAaKy 
HeJOCTaTOUHOCTb KO3H3HMa A B MeyeHH rowyOel B pesyIbTaTe pasBHTuA y HI 
syyeBoH OomesHH. Bonee mogpoOuo sToT BoMpoc Obl H3y4eH B cnelMasbAt 
rpynle OMbITOB, B KOTOPOH OMpeseAOCb KOJMYeCTBEHHOe COsepxKaHHe KOI 
suMa A B MIpOKHMAUeHHbIX SKCTpakTaX H3 MeYeHH HOPMAJIbHbIX HU OOWYUeHHb 
rojyOeH. OMnbITbl CTaBHJIHCb TaKHM OOpa30M, YTO K ayTOJIM3aTy W3 HOpMaJbHK 
NeveHH OOaBIANMCb pa3/IMYHbIe KOMMYECTBA MpOKMNAYeHHOrO MeyeHOUHO! 
COKa, KOTOPbIM OMpefeiaiacb Ta WIM WHaA cTeneHb alleTumupoBanusa. Kon 
YeCTBO COKa, OOecneunBatoulee 50% CKOpOCTb alleTHMMPOBaHHA OT MaKCHMadl 
Horo (u3O0bITOK KO9H3HMa A), COOTBeETCTBOBaIO eqHHHWe KOSH3HMa (4). Bot 
NOKa3aHO, YTO MeveHb 3AOpOBoro rosyOA cofepKUT KOMMYECTBO KOIH3HMa 
coorgercrByiouee 100 eq Ha | r cbIporo Beca NeyeHH, 4YTO XxOpomO coBNagal 
¢ JanHpimu Jivmmana. B nevenu o6yueHHbix roumyOeH KOMMYeCCTBO KOSH3HMa 
ObINO 3HAYHTeIbHO CHW>KeHO (puc. 2). 
Ecau 1 eq. kosu3uma A B IpOKHMAYeHHOM SKCTPaKTe HOPMaJIbHOMi meuel 
cofepxKanach B 0,04 + 0,002 Ma skcrpaKta, TO cooTBercTBy1oulaa undpa J 
meveHH OOMyYeHHIX romyOeli paBua 0,06 + 0,005 ma. Jipyrumu caopam 
cpequee coflep2kanne KosH3uMa A B | rT neyeHH OOYUeHHBIX ronyGeli cocraBulAa 
mMutb 67 ef. | 
Jjannbie sMTepatypbl 06 H3MeHeHMM CosepxKaHHA KOSH3uMa A yu AKTHBHOC’ 
CBASAHHbIX C HUM CHCTeM Tip OOyyeHHH O4eHb CKyAHbI. B oreyectBeHuolt J 
Tepatype yeTKHe MaHHble 10 9TOMy BoNpocy nomyuenbt A. B. Tpydanosbim 
Lr. M. [lonosoit (5). Stu apropbl NoKa3aiu, YTO B roMoreHaTax Mosra MOpcK 
CBHHOK, MNOABeprHyTbIX OO YYeHHIO PeHTTeHOBCKHMM JIyyamH B Jose 500 
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CHHTeS KOSH3HMa A pe3Ko 3aTopMoxeH. HaoOopor, B pa6ore rpynmpr HHO- 
AaHHbIX aBTOpoB (°) He OTMedeHO H3MeHeEHHM alleTHMpytoulell cnocoOHocTH 
<omuecTBa KO3H3MMa A Tip OOmyyeHHH KpbIC MH MOPCKHK CBHHOK J03aMH 
N—800 u axe 1200 r. Sror nocequui pesybraT He MOKeT He BbISBaTb He- 
/MEHHA, TOCKOJIbKy TIpH Jy4eBoH Oone3sHH B MeTaOOIH3Me HMEIOT MECTO OUCH 
yOOKMe H3MeHeHHA, a KO9H3HM A 3aHMMaeT B OOMCHE BeeCTB OfHO 13 
ITPaJIbHbIX MeCT. 

IlpvBejenuble BbIe SKCIepHMeHTAIbHbIe aHHble, MoyYeHHbIe pH Uccwe- 
AHHH AalleTHJIMpytOWleH CMOCOOHOCTH MeYeHH 3OpoBbIX HM OOMYYeHHBIX rosy- 
|, TOBOPAT B MO/Ib3y CylUkecTBOBaHHA ralyOoKorO BOsselicTBHA MOHU3Upyt0- 
H pajlMallW Ha CHcTeMy NepeHoca auWJbHbIX rpynl. Oro BAMAHHe pacmpo- 
AHACTCH KaK Ha OeKOBbIM, Tak H Ha HeOenKOBbIH (KOcpepMeHTHbII) KOMMO- 
ITbl (bepMeHTHOH CHcTeMbI alleTHAMpoBaHHaA neyenH. Tloq Bauannem oOslyye- 
A YIHeTaeTCH AKTHBHOCTb (PepMeHTOB aLlleTHJIMPOBaHHA HW CHH2KaeTCA KOJIH- 
TBO KO9H3HMa A B neveHH. Ilockoubky Ko9H3uM A yuacTByer B MHOrOUuCeH- 
X peaKUHAX H TpolleccaxX, HMeIOULMX 2%KH3HEHHO BaxKHOe 3HAYeHHe, MOKHO 
MaTb, UTO HapylwieHHe (PyHKWHH CHCTeMbI 9TOFO KOSH3HMa 3aHHMaeT BaxKHOe 
TO B TreHese H IIpOABJICHHAX JIyYeBOrO CHHApoMa. 


JleHHHrpatcKH Hay4HO-HcceqoBaTebCKH Tlocrynu10 
HHCTHTYT MepesIHBaHHA KpOBH 13 II 1957 


IMTHPOBAHHAA JIATEPATYPA 


Ma Min, Ji. Biol. Ghem-, 162; 743 (1946). 4 27A..C. Bria tit omvEs KeMearte 
1. Chem., 128, 537 (1939). %O.H. CutraucKkaa, Bonp. meq. xum., 2, 
eee Ne ssKeal paladins ll perm avin Je, Diol Chem sqpl 74. mom (Lo40)= 
anos, &. M.llomos a, buoxumusd; 21,38. 1,3 (1956) © K-P) DuBois, 
en,D. FP e terse n, Rale Res-, 2, Nol, 79 (1955): 


a Sis) 
ald: Bi 
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JIoxnaagn AkaflemMuu Hayk CCCP 
14957. Tom 114, Ne 5 


MW. A. UEPHABHHA, B. A. PYBHH u JI. © HAKOJIAEBA 


K BOMPOCY OB YYUACTHH WHTOXPOMOKCHAASHI 
B MPOWECCE CHHTE3A XJIOPO®MJIJIA 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 2 IIT 1957) 


B nacTosmee BpeMA OCHOBHA YacTb HCCIeEOBaHHH M0 U3y4eHIO OMOCHHT 
NMITMeHTOB MvacTH NOCBAIMLaeTCA pacKpbITH!O XHMH3Ma 9TOFO Npouecca. Muo 
BHHMaHHAl B STHX HCCIeAOBAHUAX YJeIAeTCA BbIACHCHHIO OCHOBHBIX 3TATOB (PO 
MHpOBaHHA MpoToxsopodussa u xMopodusia. O_HaKO SH3HMaTHYeCKHH MeX 
HH3M OOpas0BaHHA NOCWIeQHHX OCTaeTCH Moka elle OYCHb MaJIO H3YYCHHBIM. 

B muTepatType HMeeTCaA JOcTaTOUHO aHHbIX, YKa3bIBaIOWNMX Ha 3Haueki 
OKHCJIHT@JIbHO-BOCCTAHOBHTEJIbHOTO pe?%KHMa TKaHeH B CHHTese XJOpOHK 
BosbuiMHCTBO HCCsIeqOBaHHH B STOM HallipaBJICEHHH NOCBALLeHO MepBOMy 93TA@! 
mpowecca 3eeHeHHA — mpoueccy oOpa30BaHHa OeclBeTHOrO nee aan 
xnopopunia. Bropow stam — npeBpalleHve NpoTOxMOpodusiia B XMOpOPUuI 
CUMTaeTCA B OCHOBHOM TIpolleccom @OTOXHMHYeCKMM HM eule MaJlIO H3y4el 
OTHIO/[b He HCKJIOYEHO, YTO POJIb CBETa B 9TOM CJLyYae YaCTHYHO 3akIOUaeT 
B AKTHBHPOBaHHH (epMeHTHbIX CHCTeM, YYACTBYIOWMX B CHHTese XJOPODHI 

BoJibliHM KOJIMYeCTBOM SKCICPHMeHTAJIbHbIX JAHHbIX YCTAaHOBJeHa TeCHa 
B3aHMOCBA3b MEK Ay POTOCHHTeSOM H JbIXaHHEM, OOLLHOCTb XMMHYCCKHX peakLA 
WM (PePMeEHTHBIX CHCTeCM, OTBETCTBEHHBIX 3a OCYLIECTB€HHe STHX Mpoecco 
B paOotax nocueqHHX eT BCTpeyaeTca pA YKa3aHHi, NOSBOMAIOMLAX pea 
raTb, ITO y 3eJIeHbIX paCTeHHH TAaKOM (epMeHT, KaK WHTOXPOMOKCHJa3a yuacTBY 
He TOJIbKO B Mpolecce AbIXaHHA, HO H B TCMHOBbIX peakIHAx ‘porosnaall 
a Tak>Ke B lipoueccax oOpasoBaHua xsopodussa (7,7). 

B HallMx HCCIeqOBaHHAX OblIO NOKa3aHO, YTO AKTHBHOCTb nano 
Wa3bl B JIMCTbAX ITHOJMPOBAaHHbIX MPOPOCTKOB NWEHHUbI pe3KO BO3pacTaeT 
BJIMAHHeM CBeTa (*). Takoe akTHBUpytolliee JelicTBHe CBeTa 3HAUHTEIbHO CHJIbHE 
MPOABJIACTCA Y NPOPOCTKOB, OCBeLLaBLUMXCA CHHHM CBeTOM; TOAOOHOTO posa 3 
BHCHMOCTb OT JeHCTBUA CBeTa HaOsOAalacb HaMH HM iA Mpouecca o6pas0BaH 
xopousia y Tex Ke pactenuli. Bonee adcekTHBHOe MO CpaBHeHHIO C Kpa 
HbIM NeHCTBMe CMHEFO CBeTa BCer fa OblIO 3HAYHTEMbHO OTUCTIIMBEC BbIPAKeHO mp 
HH3KHX HHTCHCHBHOCTAX HM KOPOTKHX 3KCNO3SHUMAX. 

CoBepleHHO OYeBUAHO, YTO [Ba Mpollecca, OMMHAKOBO pearupyroulMe Ha Hf 
MeHeHHe Kakoro-JIHO0 (bakTopa, MOryT H He ObITb HEMOCpeACTBEHHO CBA3AHHBI 
MexKy CoOol. OHM H3 TryTeli K pellieHHIO BOMIpoca O CBA3H MexKAy WATOXpO 
OKCHa30H M Mpoueccom oO6pa3s0BaHHA xXWOpodHsia MOXKET CYRKUTb U3y4eHt 
BJIMAHHA, OKASBIBACMOFO HEKOTOPbIMH HHTHOKTOPaMH OKHCJIMTeJIbHbIX PepMeH’ 
HbIX CHCTeEM Ha IIpolecchl 3eeHeHHA. 

B Hauinx HccleloBaHNAX Hapay co cneunuyecKuMH HHTHOUTOpaMH, BJM! 
JOULMMH Ha BeCb KOMIJI€KC MeTaOCOepKallux CepMeHTOR, HCMbITHIBAaJIHE 
TaKKe COCAMHEHUA, BO3CHCTBHE KOTOPbIX Ha JbIXaHHe OCYIeCTBAeTCA YepE 
MHTOXPOMHY!O CHCTeMy. 

OnbITHbIe pacTeHuA O3HMOL MMeHHUD Ne 2453 BbIPallMBaIHCb JO CeMHAHE!l 
HOO BO3pacTa B TeEMHOTe pH 25°. JlucThA, CpesaHHble C NPOpPoOcTKoB, HHpHME 
TPHPOBAJIHCb PpaCTBOPOM COOTBETCTBYIOMerO HHTHOKTOPa; KOHTpombHaa pot 
JMCTbEB MHPUJIbTPUpOBanacb Bo_o. Bce onepanun NpOUsBOAUAUCh B 3aTeMHE! 
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i KOMHATe TIP OYeHb CaGoM OCBeMeHHH semeHbIM cBeToM. Tocae HHH IbT- 
(HH OTPeSKH JIMCTbEB NOrpyKasHCb B CTAKAHYAKH C BOAO, SKCHOHUPOBANHCb 
eHCHHE WICCTH YaCOB Ha CBeTY HHTeHCMBHOCTHIO ~ 5-108 apg/cm? ceK u ana- 
HpOBaIMCb Ha CofepxKaHve xnopopusia.B taba. 1 mpuBeyenbi Januule, 
AKTEPH3SYIOWNE BIIMAHHe HeKOTO- ; 
X HHTHOHTOPOB AbIXaHHA Ha Mpo- 


€ 3eJIEHEHHA TPOpoOcTKOB MWeHH- 


Bausuve wHdusptpa HH WHPHOMTOPOB JbIxXaHua 
Kaxjadt 43 Undp Ttadmnupl al he eas 


s Ha cofepxKanwe xopopHiia B mMpopocrKax 
sICTAaBJIAeT COOOH CpesHee u3 3—4 ’ 


TaOauna 1 


TILWeCHHILbI 

{OCTOATeJIBHBIX ONbITOB. M3 jau- 
x TaO. | oTYeTMMBO BHAHO, TO Conepmaiine RAOpOamNAatEeA Tr Ed 
DHJIbBTpalua a3Hfa u (bropuja HatT- 1 r cbIporo Beca JIMCTbeB 
1 B STHOJIMPOBaHHble JIMCTbA MWe- Bapuautst 
I peskoO NosapinseT OOpa30panne Gone xnopodunn| xnopodbuss| CYMMa xs10- 
NocseqHHX xOpodunna. Copep- a b cee we 
HHO HHbIMH OKa3aJIHCb pesyJIbTaTbl 
BONeHHH Ha JleliciBueM  UH- 
a. HO 0,429 | 0,034 0,163 
Bo sBcex 6e3 HCKHoueHHA OnbITax NaNs 
AHHMCTbiM HATPHH B KOHIWeHTpaluAax 7 Se ae Mae ee 

2 ? ? ? 
0,02 M yo 0,000! M crumyuau- NaF 
3aI OOPa30BaHHe xsIopoduslsa B 0,075M | 0,027 | 0,005 0,032 
opocTKax. [logo6uoro poga gelict- HO 0,145 | 0,037 | 0,182 


> UHAHHCTBIX COsIeH YaCTO MO2KHO pear 0.190 | 0,034 0,224 
JOFLATb TaKk?Ke HW TIPH HCMOb30- 0,0001M 0,228 0,064 0,292 
IMM HX KaK CpeJCTBa NMo,aBseHua 

XaHHa. JibixanMe JHCTbeB, NOJ- 

TABLIAXCA TAaKOMY BO3JleHCTBHIO, He MOHMKaeTCH, A HAOOOPOT CTaHOBHTCA 
Ae CYYaeB 3HAYHTeMbHO BbILUe AbIXAHHA KOHTPOJIbHbIX TKaHeH. CylHOCTb 
PO HHTePeCHOPO ABJICEHHA JO CHX TOP elle HeACHa. SacayKUBaeT BHHMAHHA 
eMMONOMKeHHe PAa ABTOPOB, YTO WHaHHCTbIe COCAMHEHHA CHHMAIOT BJIMAHME 
KTOPOB, KOTOpPble HHTHOMPYIOT JeCATEbHOCTh HEKOTOPBIX AaPeHTOB OKHCJIH- 
IbHOH CHCTeMbI B 3eJICHBIX JIHMCTbAX. MTak, NpHBeeHHble BbILLe PeSYJIbTATHI 
BITOB YKa3bIBaloT Ha TO, YTO Np OTCYTCTBHH NOOOUHbIX ABJIEHHH BeLlecTBa, 
AKTHBUpytollve cucTemy cbepMeHtos — Fe, Cu-nmpoTeHoB — OAHOBpeMeHHO: 
ACTBYIOT yrHeTalollle H Ha Mpouecch! OHOCHHTEe3a 3eJIEHbIX MHTMCHTOB. ITH [aH- 
le He JaloT, OMHAKO, BO3MOXKHOCTH CyAUNTb OO y"uacTHH B TIpolecce oOpasoBaHua 
Opoduusa OTAebHbIX OKCHAa3, BXOAAUIMX B KOMIMJICKC MeTaJJICOJepKallux 
PMEHTOB. 

PesysbTaTbl Ooee PAaHHHX HaWHX HCCeOBAHHH, O KOTOPbIX YMOMHMHAJIOCb. 
que, 3aCTaBHIH Hac OOpaTHTb BHHMaHHe Ha BOMPOC O POwJIM, KOTOPy!O B STHX 
oleccaX BBINOHAeT WHTOXpoMoKcHasa. B cBa3H C 9THM ObIJIM NOCTABJIEHbL 
BITbI, B KOTOPbIX HCMOJIb3OBaacb CHeWndpuyecKaA peaKUMA HHAKTHBUPOBaHHA 
'TOXPOMOKCHa3bI IPH MOMOLM[H MOHOOKHCH yrsiepoda. [loqaBsenhe aKTHBHOCTH 
oro (bepMeHTAa, BbISbIBAeMoe CO B TeMHOTe, ObICTpO CHHMaeTCA IPH BbI,ep2KH- 
HMM TKaHel Ha cBeTy. MsBecTHO, ITO CNeKTp AeHcTBHA (POTOAUCCOMMALMH KOM- 
lekca WMTOXpoMoKcHya3sa — CO, KoTOpbiii 9H3HMMATHUeCKH He aKTHBeH, HMeeT 
1KCHMyMb! pH 4 440 uw). 590 uw. B cuay sToro 0X BAMAHHEM CHHUX HM XKed- 
IX Jyyeli IpoHCXoAUNT HavGouee OplcTpoe pacNayenHve KoOMIMeKCa Ha WHTO- 
YOMOKCHa3y HW MOHOOKHCb yrseposa. 

Cxema OMbITOB Obli2 HOCTpoeHa CledyiouluM OOpasoM. ITHOJMPOBaHHEle JIM- 
bA CCEMHJHEBHbIX MPOPOCTKOB MMeHHIbI HHPHIbTPH POBaJMCb ra3s0BOH CMECHIO, 
crosnmeli u3 75% CO, 5% O,,20% Nz, U ocTaBAAUCch Nocie HHPHILTPaunk 
9KCHKaTOpe, HaNOJHEHHOM ra3oM Toro Ke coctaBa. KoHTposbuble pacTeHux 
(PUbTPHPOBaANHCb OObMHBIM BOsAyXOM. Iloce HH@UbTPaLMH JIMCTbA NOMe- 
auch Ha 16 ¥ac. B TeMHOTY H BCE 34 TEM 3KCNOHUPOBaINCh B TeyeHHe 6 ac. 
| cpeTy. SaTeM CTaKaHYHKM C JHCTbAMM OMBITHOTO BapHaHTa NepeHOCHIHCh 
9KCHKATOPbI C OObIUHbIM BO3AyxXOM H Nocwie 16-yacoBoro MpOMexKyTKa BHOBb 
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noyBeprascb JlelicTButo cpeta B TeyeHHe 6 yac. AHaJIMSbI JINCTbeB Ha COsep>KaH 
-XJOpoOHsIa H AKTHBHOCTb WMTOXPOMOKCHAa3bl MPOBOAHJHCH MOC wa 
BIOPOH SKCNOSHUMH HacBeTy. OHa YacTb NpoO Nosyyasa KpacHbiM CBeT (i 7 
680 mu), Apyras yaerb cuHHit (2, 420—480 my). HuTeHCHBHOCT. ocBeIleHHA bl 
'B OOOHX BapHaHTax OAMHAKOBOM; OHA COCTaBIAMA ~5-10% spr/cm*-cek. 


Ta6auna 2 


Buuanve MOHOOKHCH yrulepona Ha cofepxaHve xJOpopHa 
(8 mr wa 100 r cbiporo Beca JIMCTbEB) 


C X0po- 
Xanopopuss a Xnopodusa b Beane : Z D 


BapuaHTbl H ycOBHA 


ombita “<| Fa a S| a z 
= =< x 4 x x 
st Eo) S Es) 3 = 
ct nN ~ ex = nN 
KouHTpowb 
Ae cBeT PAU) PASH | ORG ste rteh || AsO) |) Site 
CHHHA CBeT 267, Toi) LOS MAR SOe lo uiien) Ooo 
O6pa6or. CO 
KpacHbI CBeT Ae AON 5 229 O19) ass leer Omaas 
CHHHA CBeT 2-45 a| dedls |) OFAZa ele Oa eonOo ml mone 


B ta6n. 2 MpuBOAATCA pe3yMbTATbI OMHOFO M3 OMbITOB (BCe OMNbITHI WasH C 
HOSHAYHbIe Pe3yJIbTATbl), XAPAKTepH3yloulMe COMepxKaHHe xXNOpomulsa y 
CTeHHH, NosBeprapuiuxca JelcTBuio CO. I[IpeactaBmeuuble B TaO. | WaHH 
CBUJeTEIbCTBYIOT O Pe3KO YFHETAIOLeEM JeHCTBHH MOHOOKHCH yrvlepoja Ha C! 
Te3 xsopopusnua. JIMcTbA, NpeABapuTesbHO OOpadotaHHble CO, a 3aTeM NocTa, 
JIGHHbIC B HOPMAJIbHbI€ YCJIOBHA adpallHH, BOCCTAHaBJIMBalOT CZ0!0 CNOCOSHO 
CHHT€3HPOBaTb 3eJICHbIe NHTMCHTbI; MPHYeM OCYULECTBAAIOT STY PYHKUHIO Oost 
atpdekTHBHO Te JIHCTbA, KOTOPble NONy4asH CBET KOPOTKOBOJIHOBOH ac 
cnektTpa. YkKa3aHuHble (akTbl MOryT ABHTbCHA JOBOAOM B NOb3y y4acTHA B H3 
YaeMOM IIpolecce WHTOXPOMOKCHa3bl, TAK KaK H3BeECTHO, YTO TOMbKO STOT PD 
MeHT (poTOOOpaTHMO MHrHOupyercA MOHOOKHCbIO yruiepoga. I]popeseHuble HaN 
‘olpefeieHuA NOKa3aJI4, YTO B AMCTbAX, OOpaOoTaHHbIx CO, akTMBHOCTb I 
TOXPOMOKCHJa3bl JeHCTBHTeJIbHO CHM KaeTcs. 

B KayecTBe IpHMepa MOXKHO MpPHBeCTH OMbIT, CxeMa KOTOPOrO coBnaya 
C OMMCaHHOH BbuULe, 3a HCKJIIOUCHHEM TOPO, YTO AIA OCBELICHHA pacTeHHA 37e 
MCMOIb3OBaICA OebId cBeT. B3TOM Cy¥ae CHH%KEHHE AKTHBHOCTH LWUTOXpoO! 
OKCHa3bl 10 CpaBHeHHW0 C KOHTpOVeM JucTuraso 295—30%. Tak, ec B KOHTPO. 
AKTMBHOCTb UMTOXPOMOKCH{a3bl, BbIPaKeHHaA B e(MHMWAX MNOTHOCTH, C¢ 
cTaBiasa 0,177, TO B BapHaHTe, rye pacTeHua Oblmu OOpabotan CO, - 
TombKO 0,135; mocne 6-4acoBoro 9KCIOHHPOBaHHA TeX %Ke pacTeHHH Ha CB 
Ty B aTmoctepe, He cofepxamleh CO, KOHTpOJIbHble H OOpa6oTaHHble MOHOOKHCB 
yrulepofa pacTreHuaA OOnafaH MOUTH OAMHAKOBOM. WHTOXpOMOKCHJa3HOH akT. 
BHocTbIO (0,484 u 0,461). ) 

CpaBHuTeNbHO HeOOJbWOK MpOWeHT MHaKTHBaLWH (bepMeHTa HeCOMHeHI 
OOyCNOBeEH PoTOOOpaTHMOCThIO peak. OAHaKO 9KCIOHMPOBaHHe pacTeHE 
Ha CBeTy B aTMociepe CO no3sBouAeT BCe Ke B MOCTATOYHOH CTeneHH OTUeTIHE 
HaOwl0faTb OOpasoBaHHe SH3HMaTHYeCKH HeaKTHBHOFO CoeMHEHHA MOHOOKHE 
yruiepoqa c ctepMeHTomM. 

Jjanbueliive oKkasaTenbcTBa yuaCTHA LWHTOXpOMOKCHAa3bl B Mpouecce 
OvocHHTesa XMOpOusa Obi NOyYeHb! B OMbITAaX C MaJIOHOBO KUCOTO: 
TlocnequAa, KaK W3BeCTHO, ABJAeTCA HHTHOUTOPOM cneuHpHyeckKoli Neruyapa3 
AHTAPHO! KHCJOTI (CyKUMHJerHApasbl); MpeBpauleHuA xXe AHTApHOli KUCNOT 
MpeACTABAIOT COHOID OAHO 3 HEOTbEMJIEMbIX 3BEHbEB ILHTOXPOMHOM CHCTeME 

Haun onpirb! noKasanu, uo HHpuAbTpalMsA B STHOMMPOBAHHBIe IIpOpocTE 
NWCHHUbl MaNOHOBOM KHCJIOTbI MOJaBAAeCT HX CNOCOOHOCTh CHHTe3HpOBaTb XU 
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pun. IpoTuBonosOxKHbI sek BHISIBANA HAPUTPALHA AHTApHOl KuC- 
TbI. YCTAHOBJIEHO TaKKe, ITO, OyAyYH BBEAeHa B MUCThA COBMECTHO C MaJIOHO- 
H KHCJOTOH, AHTAapHaA KHCIOTa yCTpaHsAeT BbI3bIBAeMOe mgcvyieqHeH HHrHOu- 
BAaHHE MPOWeccOB 3eIeHeHHSs. 


NAGA S 


SHaveHve CYKUMHAernzpasel IA OMOCHHTe3a xXMOpodHJIOB 
(xmopoduia B Mr na 100 r cbIporo Beca scTbeB) 


BapuaurTl Xnopobuan a | Xnopopusns b pty eee 
H,O 14,45 See 18,17 
Mawonopaasi Kuet.0,01M 44,05 2,90 14,04 
SutapHas Kuen. 0,01M 18,94 4,86 23,80 
Mavionopas + sHTapHasi 
KHCJI. hyp Pal 4,46 AWS (oil 


Le 


OJHH H3 THNHUHBIX OMbITOB MpuBeseH B TaOn 3. 

IIpH aHasmu3e wnbp, UpuBeyenupix B Tab. 3, MbI Tak2%Ke Nomyyaem MpAMbIe 
‘a3aHHA Ha CBA3b OTJCJIbHbIX 3BEHbeB LHTOXPOMHOH CHCTeMbI C MpoueccaMH 
IOCHHTe€3a 3eJICHBIX TIHPMEHTOB. 

Pe3yJIbTaTbI H3JIOKEHHHIX 3eCb HaGMONCHHH NOSBOMAIOT IpeAMomaratb, ITO 
Ollecc OHOCHHTe3a XMOpO*usNAa TECHO CBA3aH C JeATeMbHOCTHIO epMeHTa Fe- 
OTeHAHOH rpyntbl — WHTOXpoMoKcHAasbl. 

YcTaHOBseHO, YTO B pesyJbTaTe BO3elicTBHA Ha TKAaHb JIMCTbEB CNewnpu- 
CKHMH AJaMH, HHPHOHPYIOUIHMH OTJIeJIbHbIe 3BCHbA WHTOXPOMHOM CHCTeMHI, 
joleccbI OHOCHHTe3a XOpoussa NofaBssnioTcA. YeTpanenue TeM W/W HHbIM 
TEM BJIHAHHA C(PePMEHTHBIX AAOB NO3BOJIACT BOCCTAHOBHTb B 3THX TKAHAX HOP- 
JIbHbIM XOJ OHOCHHTe3a 3eJICHbIX IIHPMeHTOR. 


MockosckHii rocyfapcTBeHHbIi yHHBepcHTeT _ Tloerynu.o 
um. M. B. Jlomonocosa WS Nay 


ILHTHPOBAHHAS JIATEPATYPA 


1 A.R. Krall, Physiol. Plant., 8, 4 (1955). 2 C.S.Jocum, Am. J. Bot., 33, Ne 10 
46). 35. A. Pyouu, HW. A. Vepuasuna, A. B. Muxeesa, JAH, 105, Nod 
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Jloxnann Akawemunm Hayk CCCP 
1957. Tom 114, Ne 5 


XHMHYECKAA TE XHOJOLTH| 


Unen-Koppecnougent AH CCCP H. H. MJIAKCHH wu r. H. XAQKHHCKAA 


JEMCTBHE MOBbBILIEHHbIX JJO3HPOBOK MEHOOBPASOBATEJISA | 
HA ®JIOTALLMIO MMPPOTHHA HM CbAJIEPHTA 


CcbanepuT M MMppoTHH OTHOCHTCH K HanOoulee TpyAHO (POTHpYeMbIM CyAbp 
jam. [lo aHHbIM muTepatyppl (1,”) ccbanepuT He PNOTHPYyeTCA HH3IUHMH CyJIb 
THPHJIbHbIMH COOMpaTesAMH, HO MOXKeT ObITb C*PAOTHPOBaH KCaHTOreHaTaN 
c Cy H Bbilue. B KHCJIBIX WyblaX WHHKOBAA OOMAHKa MOXET (PJIOTHPOBATbCA KU} 
HbIMA KHCOTaMH, pH Oovee BbICOKHX 3Ha¥eHHAX PH u3BqeyeHHe MHHepa.l 
B Ne€HHbIM MpOAyKT cHwxKaeTca. IloppuueHve TemMuepaTypbl yJyuluiaer 10 
pyeMocTb MMHepaa. 

B muTeparype MOUTH He MMeeTCA JaHHbIX O PuoTaunu nWuppoTHHa. Mspecri 
(1), ro CYAbPUALI 2WesMe3a erKO (PIOTHPYIOTCA XHPHbIMH KHCMOTAMHU, OCOCeHi 
B KMCJIbIX WYJibMaX, HW BbICLIMMH KCAHTOreHaTaMH B KUCJIbIX, HCHTPaJIbHbIX HW May) 
CmaOOleJIOUHbIX NyJIbMax. 

IIpumMeHeHHe HH3UIMX KCAHTOreHAaTOB HW AUTHOOCcHaTOB AaeT MaNOYROBJETBI 
PHTeJIbHbIe pesyJbTAaTbl, Mealoulue HeEOOXOAHMbIM NPHMeHeHHe aKTHBaTOp 

MjoTaluA NMppOTHHA MpecTaBAAeT MHTepec AIA MeTaJJyprHu, TaBHH! 
o6pa30M B TOM CyJly4ae, KOra C HAM aCCOWMHpOBaH CyJbpUAHbIM HHKeIb, T 
Kak pa3feIbHad (OTAWMA CY AbPVAOB HUKeA HU XWesesa (MHPpoTHHA) He Jat 
YNOBJETBOPHTeNbHbIX Pe3YJIbTATOB: TIO-BHJMMOMY, HHKeJIb H %KeNe30 OOpast 
1OT TBepAbId pacTBop (?). Hamu ucceqoBanocb JeHCTBHe TMOBBIINeCHHBIX 
3HpOBOK TWeHOOOpasoBaTesia Ha (buloTavIO NMppOTHHAa HW WHHKOBOH ool 

OnbITbI ObIIH MpOBeeHbI C TEMHOM, Keme3HCTOH WHHKOBOM OOMaHKOH, 
AKTHBHpOBaHHOH CepHOKHCIOH Mebio, B HeHTpasbHOM cpeyle uc HHKenbCOMe| 
2KaUlMM TMPppOTHHOM B HelTpasbHOK MW WemOTHOH (CcoMOBOH) cpere. 

@MnoTauuA MpoBosuMacb B MallMHe MexXaHHyecKoro THNa; COONpaTeweM ca 
KU OyTHOBbIN KCAHTOreHaT C paWOaKTHBHOK cepoh S*; pacxoy ero coctal 
JAN AIH WHHKOBOK OOMaHKH 100 r/T, Qua NuppoTuHa 150 r/tT. TleHoo6pas3o 
TeAMH CJYXKUIM WIA WHHKOBOH OOMAHKH STHJIOBLIN CHUPT, MHHCKOe MaCyJIO, C 
HOBOE OYMMCHHOe MACJIO; AIA MMppOTHHA Obl HCMbITaH Oosee JeleBbIii peareHT 
alKMapHcylbpouarT Hatpusa (][C—yerepreut coperckuit). Pacxoy BcneHuBat) 
uel Ip dsorauuu WHHKOBON OOMAHKH H3MeHsICA OT 30 Jo 745 r/T, upH dao 
UHH WHppoTuva oT 75 Ao 2300 r/tT (pexomenyyempiit (4) pacxog JIC npu aad 
IMM py) HECKOJIbKO Bblillie, YEM PacxOJ{ COCHOBOrO Macula H paBeH 200—250 r/a 

Hccneqopano BAMAHHe pasMUHbIX JO3HPOBOK NeHooOpasoBatessA MpH (pil 
TaWMH CybPHAOB KaK MPH BBeeHHH B NysbNy coOupatena, Tak u 6e3 Her 
PoTauuA ccbasepuTa NpOBOAMMACh Ha CHHTeTHYeCKUX CMecAxX ccbanepHTa — 
KBapla, COOTHOWeHHeE MHHepaJIOB B CMeCH paBHAOcb | : 1. Buayane uccaell 
BajlaCb (PMOTAWMA UMHKOBOH OOMAaHKH C MHHCKHM MacCJIOM 6e3 OOaBeHHA © 
Oupatensn. MccneqoBanue noKa3ano, YTO B MeHy MepexoguT yo 60% muuepas 
(puc. 1), ONTHMaIbHBIM KOHMUeCTBOM Macna saBaAeTca 180 r/t. 1 

@OnoTawuA WHHKOBOM OGMaHKM C OUMUCHHbIM COCHOBbIM MacJiOM TloKasaJ 
YTO COOMpaTeMbHAA CNOCOOHOCTh STOO MaCJ1a HECKOJIbKO HWDKe, YeEM MHHCKOM 
HavOovbliee H3BIeUeHHe MHHepadia B MeHHbI MpomyKT cocTaBner 48% OE 
pacxoyle menooOpasosatena 380 r/T (puc. 1). | 

OTHNOBLI CIMpT, Jake Np SombwuXx JosupoBKax (745 r/T), noUTH He ObmE 
NaeT COOMpaTeJbHbIMH CBOHCTBAMH MO OTHOMWIECHHIO K UMHKOBOL OOMaHKE (puc. ! 
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@PoTauua MUHepawa ¢ OyTHNOBbIM KcaHTOreHaTom (100 r/T) H MHHCKHM Mac- 
M NOKa3aJla, YTO YBeJIMYeHHE KOJIMYeCTBA BBOJMMOLO B IyJIbMy Macvia 3HauH- 
IbHO MOBbILMAaeT H3BJIEUeHHe WHHKOBOM 06- ’ 

HKH B HeHHbIM IposyKT. Tak, pH AO3supoB- Yo 

MHHCKOrO Macuia 280 r/tT u OyTunoBoro 100 
wHTOreHatTa 100 r/T MoxHO MepeBecTu B e- 
Ho 85% MuHepaa (pue. 1), B TO Bpema 


< Ip oOOblMHO MpHMeHseMOM B IIpakTuKe ae 
oTaiuH (30 r/T) pacxoge MeHOOOpasoBaTeA 
IeHY NepeXxOAuT JHWIb 52% ccaseputa. = 60 
YBeuuYeHHe JO3HpOBKH NeHoOoOpasoBatena = 
px 300 r/T HeCKOMbKO CHHXKaeT H3BuIeUe- S 
2, pH BbICOKHX pacxogax macaa (500— & 4% 


)r/T) PaoTHpyeMocTb NayaeT Ha 15—20% 
OTHB ~MaKCHMAaJIbHOrO. 
IIpuMenenue B onbiTax OyTHOBOro KCaH- 
eHaTa Cc S** No3BOJIHJIO OTMeTHTb, 4TO yBe- 
WeHHe JO3HPOBKH MHHCKOrO Maca WpakTH- 0 
~KH BECbMa MaJIO CKa3bIBaeTCA Ha H3MeCHEHHH 
PIOULEHHA COOMpaTeA MuHepasiom. Tlony- 
{Hbl€ PeSyJIbTAaTbl NOKa3bIBalOT, UTO, XOTA 
JIydae HHAMBHAyasIbHOrO MpHMeHeHHA B 
DeJeJICHHBIX JOSHPOBKaX peareHTb!l o6a- 
OT COOHpaTeJIbHbIMH CBOMCTBAMH 10 OTHO- 
HHtO K IMHKOBOH OOMaHKe, Ip COBMeCT- 
M IIPHMe€HeHHH KCaHTOreHaTa H MOBbIINIeH- 
X JO3HpOBOK MacCJla B.TeHHbIM MpOyKT 
3JIeKaeTCA 3HAYHTeJIbHO OoJIbLIe MHHepasia. B onpirax dsoralHH NAppoTuHa 
laHa MOMbITKa 3aMe€HHTb AOpOrocToslee MHHCKOe Macuio peareuTom JIC, B15 
3 Goylee AeleBbimM. Kpome Toro, asIKUmapHsicysIbpouaTbl MOyyaoTca u3 Ipo- 
KTa llepepaOoTKH HePTH MH XOPOLIO paCTBOPHMbI B BOJe. 

OnoTauHA NpoBosHNach Kak pu 
7 ecTecTBeHHOM pH nyvpnpi (pH 6,8}, 


SJ 


200 = 400 
Alosupobka Gcnenubamena 


600 e/m 


Puce. 1. Banaue o3MpoBKH meHO- 

oOpasoBaTeiaA Ha POTHPyeMocTb He- 

AaKTHBUpOBaHHOH CuSO4, WHHKOBO4 

oOMaHKH: 1 — MHHCKOe macio, 2 — 

cCOCHOBOe Maco, 3—3THIOBbIM cnupT, 

4 — 6OyrTusoBbili KcantorenHaT 100 r/T 
H MHHCKoe Macso 


100 Tak H B CcofsoBoH cpeye (pH 10,05), 
YTO OTBeUaeT YCOBHAM (boTaHli 

60 HHKeJICBO-IIHMppOTHHOBBIX py. 
S Tipu dora“ NAppoTHHa TObKO 
% 60 C OJHHM NMeHOOOpas0BaTeJIeM YBeJIH - 
N yeHHe JjO3HpoBKH JIC BpispiBaeT He- 
S 40 IIPEPbIBHbIM POCT H3BJIeEUeHHA MHHepa - 
Jia B MeHy, MAKCHMaJIbHoe H3BuIeUe - 
20 Hue cocTaBHio 64% (puc. 2) mpH 
pacxoye JIC 1800 r/r. Cnegosateb- 
0 HO, UPH MOBbILMeHHbIX JO3HpOBKax 


1200 1600 2000 2/m 


400 600 


JIC o6nafaeT 10 OTHOLIEHHI0 K NMppo- 


Aosupobka AC 


-, 2. Bananue nusuposKu JIC ua drorannto 

ypoTuHa: f —6e3 OyTHJIOBOrTO KcaHToreHaTa 

elitpambHol cpele, 2 — c OyTHMOBbIM KCaH- 

enatom (150 r/T) up ecrecrseHHom pH 

Iblbl, & —C OYTHJIOBbIM KCaHTOreHaTOM 
(150 r/T) B coq0BoH cpeze 


THHY KOJIMeKTHpytlomeH  cmocob- 
HOCTBIO. 

CopmecTHoe TIpHMeHeHHve OyTHJIO- 
Boro KcaHToreuata (150 r/T) 4 NOBBI- 
IUeHHbIX JO3HpoBOK JCB cay4ae :io- 
TalHH MMppoTHHa Tp ecTeCTBeEHHOM 
pH myabnbl No3B0uIseT MepeBecTH B 


HHI IpokyKT Ho 98% muppoTuHa (puc. 2) np pacxoge WC 2300 r/v. 
[yulleHve H3BJICYeHHA B CJIyYae MPHMeHCHHA NOBbILCHHBIX KOMYCCTB AC or 
YeHO HaMH H IPH *bAoTAaWHH HHKeMbCOJepxKallell WMppOTHHOBOH PyJbl. 
TIIpu ne6ompmux pacxogax JIC (go 200 r/tT) mye pesyibTaTbI NOYYeHE 
oMoBol cpefe (puc. 2), B culy4ae OobUINX AOSHpOBOK (loTalMA ycnewHe? 
OXOJMT pH ectecTBeHHom pH nyspnp. 
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YayumeHHe PIOTAaWMOHHIX NOKasaTeeH MPH HCHOJb3OBaHHH MOBbILMeHHBE 
Mo3HpoBoK NeHOcOpasoBaTesA jeaeT HeHYKHbIM MIpHMeHeHHe aKTHBalluy | 
COJbl pH loTaWMA MMppoTHHa C KCaHTOreHaTaMH HH3WHX cuMpToB. Mcnon5 
30BaHHe B KayecTBe COONpaTesA OyTHOBOrO KCaHTOreHaTa C MeyeHOH cepok S® 
Noka3aulo, UTO yBeMYeHHe JO3MpoBKH JIC BbI3sbIBaeT HCKOTOPOe CHHKEeHHE af 
cop6uHH KcaHToreHaTa NMppoTHHoM. [JocmeqHee, MO-BAAMMOMY, BbI3BaHO TeM 
YTO IPHMeHeHHbIi B OombUIMX KOHYecTBAX JIC, O61aqaa 10 OTHOWEHHIO K NMP 
POTHHY KOJIJIEKTHPYIOWMMH CBOHCTBaMH, acopOupyeTcaA Ha MOBepXHOCTH MHHE 
pasa H BbITeCHAeT KCAHTOreHaT C NOBEPXHOCTH Cybpuya. | 

Takum o6pa3om, MIpHMeHeHHbiIe NeHooOpasoBaTenu AIA CoTayHH ccpaepHT: 
HM NMppoTuHa c CysbPruApHbHbIM COOupaTesemM OONaaloT MPH NMOBbILeHHBE 
O3HPOBKaX KOJWICKTHPY!OUlMMH CBOlicTBaMH. JlyumiMe pesysbTaTb! PioTalMH 
3HAUHTeJIbHO MpeBbIlUalolle pe3yJIbTaTbl, NOyuaeMble MpH OObIYHbIX pacxofa? 
NeHooOpa3oBaTeweH, NOJYYeHb!I MPH COBMECTHOM NIpHMeHeHHH OyTHJIOBOrO KCaH 
TOreHaTa H MOBbILWeCHHBIX KOJIMYeCTB NeHOOOpasoBaTeveH, YTO, BEPOATHO, OODAC 
HACTCA JONOJHHTCbHBIM COBMECTHBIM JeHCTBHeEM NeHOOOpasoBaTeiA HW COOHpa 
TeJIA, COMCHCTBYIONIMM NOBbILUCHHIO H3BJIeYeHHA MHHepaJia B MeHHbIN MpORyKT 
Bpicka3aHHoe NpesnosoxKenHe HaXOAMTCA B CormacHH C pe3sylbTaTamH pa6o’ 
Jlea u UWlympmana (°*). 


YuctutyT ropHoro jena Tloctynusio 
Akayemuu HayK CCCP 17 1X 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. F. Taggart, Handbook of Mineral Dressing, N. Y., 1945. *% A.M.Gaudin 
Principles of Mineral Dressing, N. Y., 1939. °% A. Tl. Betextun, Kype murepanorny, 
M., 1956. 4U.H.[aaxcuu, A.M.Oxonosu4,E.JIl.Payxspaprep, B.B. Iu 
xoBpa-Heruuckaa, Tp. Muct. ropx. nena, 8 (1956). © J. Leja, J. H. Schulman, 
Trans. Am. Inst. Mining and Metallurg. Eng., 199 (1954). 
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Aornsagm AKkagemun nayx CCCP 
1957. Tom 114, Nb 5 


PEOJOVH fl 


M. HW. FTPAH3EP 


CTPATHPPA®HYECKOE PACYJIEHEHHE 
HH)KHEKAMEHHOYPOJIbHbIX OTJIOMKEHUM MAHYCHHCKHX 
BAWH 


(ITpecemasaexno axademuxom C. H. Mupoxossim 22 XII 1956) 


OTOKeHHA HHAKHerO KapOona MunycuHcKux BnaquH Jonroe Bpems ocTa- 
HCb IOUTH He H3yYeHHBIMH. TlepBoe ApoOHoe UX paculeHeHHe, NOMyUHBIUee 
yOKOe + pacnpoctpaneHHe cpeH MHHYCHHCKHX TeowOroB, MpHHasexkuT 
B. Tppknopy u O. B. TppxnoBol (°). C HeKoTOpbIMH H3MeHEHHAMH HOMEH- 
TypHoro XapakTepa, BHeCeHHbIMH B Hee B 1949 r, H, A. Bennkoppim u 
C. MesiewjeHKo, 9Ta CXeMa NOKa3aHa Ha pu. |. 
Cna6aA OOOCHOBaHHOCTh STOH CTpaTHrpaduyeckoli CXeMbI ABHIaCb NpHuH- 
BeCbMa C€pbe3HbIX OWHOOK, AONYCKaBLUHXCA PH reosorHyecKoM KapTupo- 
WH. 
PaOoramu Cor3Holi reomoro-MoHcKoBolH KOHTOpbl MuuuctepctBa HedpTaHoli 
MbilUJIeHHOCTH CCCP cxemMa TbixKHOBbIX OblJIa CYINeCTBeHHO yTOUHeHa H 
paBuieHa. 
JloyrvieHOcHble HH2KHEK@MCHHOYTOJIbHbIe OTJIOXKeHHA MpecTaBseHbl MH- 
JaCTHYeCKHMH TOposamMv — Tydamu, TypPpuTamv u TydonecuaHHKaMyH, ye- 
YIOIMMMHCA C HOPMAJIbHO OCaJOUHBIMH OOpa30BaHHAMH, TaBHbIM OOpa3om 
WaHHKaMH H H3BeCTHAKaMH. Tlenn0Bana CTpyKTypa TyoreHHblx OOpasoBaHHh 
WIbUICH HJIH MeHbILeEH Mepe H3MeHeHa TAKHMH BTOPHYHbIMH TpOlleccaMH, Kak 
PHTH3aWNA, OKPeMHeHHe, aJIbOHTHSALHA WH OKBapleBaHHe. Pasmu4Hasn cTe- 
b H3MCHEHHOCTH MelsOBoro MaTepHasia HW TIpeHMYLeCTBeHHOe BJIMAHHe TOTO 
| HHOPO H3 YKa3aHHbIX MpOLWeccoB ABJIAeCTCA NPHYHHOH Oonbuioro pasHooOpa- 
MNHpOKJ1aCcTOB. 

SHaYHTeJIbHbIM pa3HOOOpasHeM Take XapaKTepH3yIOTCA HOPMAaJIbHO-OCAa- 
HbIe NOpospl. 
[3 lameouTOJOrHYeCKHX OCTaTKOB HaHOovlee WIHpOKO MpecTaBseHa HCKO- 
maa (piopa. [lo cocTaBy pe3kKo OTHYaIOTCA KOMIVICKCBI (Op ObicTpAHCKOH— 
AJITaHCKOH CBHT, C OHOH CTOPOHBI, H CAMOXBaJIBCKOH H BbILUese2K al X CBUT, — 
pyro. Ec HWKHHH KOMMVIeKC BK/OUaeT B CeOA KaK, HECOMHEHHO, KaMeH- 
TOJIbHble (POPMbI, TAK H THMHYHO JeBOHCKHE MH XapakTeph3yeT TYPHEHCKHH 
1, TO BepXHHH COCTOHT NOUYTH HCKJIIOUHTEJIbHO H3 OMHAX HH2KHEKAMCHHOYTOUJIb- 
<, IIpeHMYIIeCTBeCHHO BH3elCKHX (opM. 
B MuuycvuckoM HWKHeM KapOoue u3BecTHa HM cbayna. IIupe Bcero u Yale 
TUX BCTPeCUaIOTCH PbIOHbIe OCTATKH, MpHypOueHHble K ObICTPAHCKOH H HajlaJ~- 
ckoli cBuTam. M3 3THx Ke CBUT ObIIN ONpeseseHbl Opaxvonosbl M OCTPakoJEl. 
PICTPAHCKOM CBUTe, KPOMe TOFO, BCTPeyeHb! NeeWUNOAbI U PuAAKMOAHL. Bea 
cbayHa pacnosaraeTca B OMpefeeHHbIX YaCTAX paspe3sa TYPHEHCKOrO Apyca 
O3BOJIHET BbIeIHTb B HM HECKOJIbKO XOPOMIO NpoceKUBAaIOWNXCH OnOCTpa- 
pacbuuecKHX TOPH3OHTOB, a TaK%Ke [aeT BOSMOXKHOCTh Oosee Hajer%KHO o60c- 
aTb TpaHully Mexly eBOHOM H KapOonom (?). 
@Mnopa u cayHa, a Tak2xKe MpoBeqeHHoe HaMH CoMocTaBeHHe MMHYCHH- 
TO HW>KHero KapOoHa c Ky30acCKMM NO3BOuIHIM BbieIuTb B MunycuncKol 
OBHHe TYpHelickuli MH BUSeHCKHH sApycpl. [panuua Mex/ly HAMM IIPOBOAHTCA 
NOJOWIBe CAMOXBaJIbCKOM CBHTHI. 
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Hwxe mpuBogutca paspaOoTranHad Hamu mupu yyacruu HW. C. Boposcx 
cxema cTpaTurpatwyeckoro paculeHeHuaA JoyrseHocHoro HWKHerO KapOona 
ee colocraBslenie co cxemolt A. B. Tppkuosa u O. B. Tppxnosoni (puc. 1) 

OueHb BaxKHbIM MOMCHTOM, CYLI€CTBEHHO H3MCHHBIUHM CTpaTurpaduyeck 
CXeMY, ABJIA€TCA BbIACHeHHe OLUMOOUHOCTH BbIeICHHA TaK Ha3bIBaeMOH YeHCK 
TomuH (cBuTbI). B 1955 r. aBropoM, MyTeM JeTaJIbHOrO COMOCcTaBeHHA pa3p 
JOXKHOFO Kpblla KOMapKOBCKOM CHHKJIMHaJIM C CeBepHbIM (paBbl Oeper p. E 
cea, HuoKe r. MunycuHcka, puc. 2), a TakxKe MC [A pyrHMH ONOPHbIMH paspe3a 
lOxuo-Munycuuckol BiaquHbl, OblIO YCTaHOBJIeHO, YTO CTpaTOTHN YeHCK' 
Tomuu (p. Envceii, HefocpescTBeHHo Bplle pu. Cyxaa Yes), BcescTBHe uMe 
ULAXCH Bech KPyNHbIX (amnmuTyAa OK. 500 M) AM3bIOHKTHBHBIX HapylleHy 


OMSOM CHUA OMOMCHAA 
s | 
. 
: 
: 


N 
Ss 
S 
8 
5 
=z 


Puc. 1. Crpaturpadpuueckaa cxemMa HuxKHero KapOona MunycuH- 

CKUX Bilayun: A — npeqmaraemaa cxema, 56 — no A. B. TpnxHoBy 

u O. B. TppkHosol (c vsmeHeHuama H. A. Beasxopa u B.C. Me- 
JICLCH KO) 


MNOBTOPACT BbILUeMeExKaLLy!o Tarapckyio Tommy A. B. TppkHoBa (uM COrpHHCKY 
H OaHHOBCKYIO CBHTbI HallleH CXeMblI). 

IIpaBusbHad KOPpeIAWHA OMOPHbIX pa3spe30B He TOMbKO YTOYHMa cTparT’ 
rpauyeckyl0 CXeMY, HO H 3HAUHTeIbHO YIPOCTHa H KOHKpeTH3NpOBaa AHTOR 
rHYeCKylO. XapaKTePHCTHKY MOUTH BCeX ee MOApasqeNeHHH, YeTKO BbIABHB OC 
OeHHOCTH KaxKoro H3 HUX. Tak, HampuMep, OblNO yCTAaHOBMeHO, YTO TarapCKé 
TO/ULa BO BCeX O€3 HCKJIOUCHHA PaHoHax CBOerO pasBUTHA MpescTaBseHa B HY 
Hell yacTH (MouHOCTH Yo 150 M Hu 6omee) MOUTH HCKJIOUHTeIbHO TyYamu HU TYC 
(puTaMH, a B BepXHel (MOMHOCTb Jo 245 M)— rmaBHbIM O6pa30m_ rpy6oo6s10M0 
HbIMA TopofsaMiH. MmenHo 3TO OOCTOATebCTBO HM NOCJy*XUIO OCHOBAHHeEM MW 
BbICMCHHA JBYX CAMOCTOATEJIbHbIX CBHT — COrPHHCKOH Ww OalHOBCKOH. 

BHOBb BbIAeeHHad COJOMeHCKaA CBUTa (MomIHOCTb Jo 80 mM) upegcraBuet 
BeCbMa XapaKTePHbIMM CHJIbHO OKPCMHEHHbIMM MW C KpaCHbIM XaJIWeQOHOM HU 
BeCTHAKAMH, KOTOPbIM NOAYHHEHbI 3eJIeHble H KOPHYHEBO-KpacHble Tydbl Hu TYC 
(puTbI. Oa 3aHHMaeT BOMHE ONpefseeHHoe MOOKeHHe B Paspese, MHTOMON 
YeCKH YeTKO OOOCOOMAACH OT NOACTHMAIOUIMX HW MOKPbIBaIOWLUX ee KPacHOUBe 
HbIX OTIOXKeCHHH KPHBAHCKOH M KOMapKOBCKOHM. cBuT. Jia BCeX OCTAaJbHS 
CBHT Halle CX€Mbl Mbl COWIM BO3MOXKHBIM COXPaHHTb CTapble HaHMeHOBaHMS 
MOCKOJIbKY OHH BbINeAIOTCA MpHMepHO B TeX Xe OObeMAaX, B KOTOPbIX OF 
cburypHpoBaH B KayecTBe Tom, B cxeme A. B. Tapknosa. OquaKo ymecTt 
elle pas NOAYEPKHYTb, YTO AMTOMOMYeCKaA MH MaeOHTOMOrHYeCcKad XapakT 
PHCTHKa OMHOHMEHHDIX CAUHHIL MpeTepneda BeCbMa CYULeCTBeEHHbIe H3MeHeHU: 

Huxe Jlaerca oveHb KpaTKad XapaKTepHCTHKAa BbIJeJICHHbIX CBUT. 

BuctpaucKkaa cButa—C!* (crparorun pacnonoxen Ha TipaBe 
Gepery p. Enncei oxono 4. Baictpoit). Cnomena cepbimu OObIIHO ¢ 2KesITOBATEH 
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Ke C S@JICHOBATLIM OTTEHKOM Tydamu, TyPpPuTaMu, WecyaHHKaMH Ht JONOMH- 
id. B OCHOBaHHM CBHTEI YacTO BCTpeyaloTcs KOHTJIOMepaTbl WH rpaBeJIMTHI. 
ApasfesiseTch Ha TpH Nayku (cHH3y): AOJOMHTOBO-H3BeCTHAKOBYIO, MadKy 
(KO-CJIOHCTHIX TYMOB H TydpuTOB u meCYaHHKOBO-Typorenuyw. B cpequeli 


_ 
93> 
] > x 
db 4 ZS 
8 S us 5 
S SS SESS Ne 
§ = S83 S 
LQ = as 2 
“aS > 3S s 
A Xs 
ie 
é AM 2£Prrm yp p Enuced 


Le” Ct POs Fass? Ee 


FS Els Ee MM 
Ea ERs bas CZ 


. 2. CxemaTuyecknii npopusb mpaporo Gepera p. Euuceli mexgzy a. Buictpoit u Tlorpoumaos- 

{4 mpoToKoH. J — TyOuncKaa cpuTta — D3. Huxuuli KapOou: 2 — OpicrpancKan cBuTa, 

-asiraiickad cBuTa, 4 — Hajastalickan cButa, 5 — caMOXxBaJIbCKad CBUTa, 6 — KpHBHHCKaa 

ra, 7 — cOuIOMeHCKaad cBuTa, 8 — KoMapKoBcKas cBuTa, 9 — corpuHucKaa cButa, 10 — 6ali- 
HOBCcKasd cBHTa, // — noxcHHbcKasd cButa, 12 — paspbiBbl 


[ke BCTpevaetcA OobWIOe KONMYeCTBO YelllyH H KocTeli ppl6 Acanthodes lo- 
ini Rohon, Girolepidotus schmidti Rohon, Ganolepis gracilis Woodw. Ouenp 
(KO BCTpeyaioTca TakxKe Strepsodus siberiacus Chab u Rhizodopsis sp. 

B BepxHei mauke ObICTPAHCKOM CBUTHI Obla OTOOpana dbayHa Opaxuonoy 
hellwienella sibirica Sok.), nenemunog (Amnigenia catskillensis Van. u ap.), 
5 (Strepsodus siberiacus Chab., Rhizodopsis savenkovi Obr. u Platysomus 
), octpakoy (Astarte socialis Eichw., Carbonita sp. u ap.) u bunaonog (As- 
ssiella sibirica Novej.). 

B 9Toli »%e Tlauke BcTpevaetca. (piopa. 

@Mayua pbI6 uv Opaxnonoy yKasbiBaeT Ha HHKHEKAPOOHOBHI BOSpacT ObicTpsAH- 
4 cBuryt ('). lenenunogs (no B. B. Hanupkuny) xapakTepH3yioT CaMble Bep XH 
ona. YNOMAHYTHIe OCTPaKOAbI BCTpeyaloTCA KaK B eBOHE, TaK H B KapOoue. 
MoujHocTb CBUTbI MeHAeTCA OT HECKOJIBKUX MeTPOB JO 375 M. 
Antaticxkana cpButa—C" (erparorun: sepprii Oeper p. Ennces, 
mo 4. Anta). IIpeqcrapnena KOpHUHCBO-KpaCHbIMH H JIMJIOBATO-KpaCHbIMH, 
CJIOAMH 2KEJITO-CePbIMH, TeMOBLIMH, B PasJIMYHOH CTeneHH OKPeMHeJIbIMH 
aMH HW TYPbuTAaMH, COJepKallUMH MOMYHHEHHbIe IPOCJIOW MW WaUKH Pe3sKO NOH - 
‘TOBbIX, HHOrAa C rulayKOHHTOM, necuanHKos. Momuyocrr cBuTpt 60—180 m. 
Hanautalickan cauta—C;" (crparorum: mespii GOeper p. Enuces 
“my 4. a. Kapayabuaa uw Bopxu). Caoxena B OCHOBHOM CepbIMu, pexe — 
HUHEBATO-H 3eJICHOBATO-CepbIMH OKPeMHEJIbIMM IeOJIMTH3HPOBaHHbIMH, OKBap- 
aHHBIMH HM XJOPUTH3HpOBaHHbIMU TyPaMH u TypPuTaMu, a TakxKe H3BeCTHA- 
M, OObIYHO OKPeMHEJIBIMH HM C NpOAKMKAMM Xamueqona, HW WecwaHukaMu Tipe- 
IeCTBeHHO KBapI, MomesowumaToBoro coctaBa. B uspecTHaAKax HafasTalicKolt 
rhl OOHApyKeHbI ayHa Opaxnonog Schellwienella sp., Schuchertella Spi; 
Jako Tulenia (?) minusinskensis sp. Tschig., T. sp., Carbonita sp., Lichwi- 
ae sp., Paraporchites sp., Bairdia sp., 1 ppi6 — Strepsodus siberiaucus 


lo muenuto B. A. Ha3aposoti-Uuxosoli TaKor pososoli cocTas U OOMK OcTpa- 
OBO! (PayHbl, IPH COMOCTaBJIEHHH C HeHTpaJIbHbIMH paltonaMu Coro3a, O1M2Ke 
‘O HanoMMHaeT (payHy YePHBIMHCKOFO WIM YOMHCKOTO TOPHSOHTOB TypHe. 
MOUIHOCTb CBHTbI MeHaeTcH oT 20 Mm go 190 M. nae 

[Takoe UCKJIOUMTeIbHO pe3Koe KOseOaHHe MOI[HOCTH HalasITaHCKOM CBHTHI, 
{OX%KHO, ABIACTCA Pe8YJIbTATOM pa3MbIBa, IIpeUeCTBOBABIUeTO OTJOKEHHIO 
leexKallleH CaMOXBaJIbCKOH CBHTbI, KOTOPOH MbI HaYHHAeM BHSeHCKHM sIpyc. 


aKas 1548 4089 


CamMoxBasbcKkKan cButa—C;™ (crpatorun: mpaBbii Oepe 
p. A@akan, IpvOmH3vTeIbHO B 5 KM BBIILe C. Vi3pixckve Konn). IIpeactapaer 
yepeOBaHHeM 3eJIeHbIX, a B BepXHeH YaCTH — NPOCMOAMH KOPHUHEBHIX, i 
HIM O6pa30M MenOBBIX XJIOPHTH3MPOBaHHbIX TYPOB H TYPPUTOB, a TAK2*KE TOI 
MHKTOBbIX, OObIUHO TY(OreHHbIX, M€CYaHHKOB C NOMYHHEHHbIMH MPOCJOAMH Hs 
BecTHaka. B OCHOBaHHM CBUTbI OObIYHO 3aJleraloT KOHTJIOMepaTbl, MOWIHOCTb K 
TOpbIX JocTuraeT 5 M u Oouee. JLma CBUTbI XapakTepHa sopa Filicites oqurens 
Schmalh., Lepidodendron veltheimianum Sterub., L. Wiikianum Heer., Cycl 
stygma Kiltorkense Haught (onpegenenusa H. UImanprayseua), Knorria 1 
bricata Sterub., Angarodendron cf. Obructschevii Zal., Bothrodendron Sp 
Stigmaria sp. Pteridorhachis sp., (ompegenenus A. H. Kpumtodosuya), Sig 
laria sp. (ompegenenun E. ©. UnpKosoi). 

Kak yxKe yKa3bIBaslOCb BbIlle, CAMOXBaIbCKaA Gopa pe3sKO OTMMUHA 


(blOpbl HWKeexKallUX CBAT HW Mo CBOeMy cocTaBy OuM2Ke BCerO XapakTepusy 
BH3eHCKHH sApyc. 


KpuBHHCKAawA CBUTAa— C?*" (crparorum: up apbili Geper p. Enuces 
B 4 KM HuxKe Cc. KpuBuHcKoe). CioxeHa IpeHMyllleCTBeHHO KpaCHO-KOpHUHe 
BbIMH TydamMu, pexe — TyPPHTaMH C MOAYHHEHHBIMH IIpOCJIOAMH HM3BeCTHS 
KOB. OvueHb pefKO BCTpeyaeTca dopa. 


ConomMeuckaa cBuTa—C™ (crpatorun: mpaBbili Geper p. AG 
KaH, pu. Bea, 8 3 KM HHxKe Cc. ConomeHHbIM Cran). IIpeqcTapiena cepbimit 
KOPH4HeBO-CepbIMH MpOCJIOAMH, CHJIbHO OKPeCMHeJIBIMH, C KPYINHbIMH cra 
HUAMH XaJIleqOHa, H3BECTHAKAMH H NOAYHHEHHbIMH NPOCJIOAMM SeJIeHbIX UK 
pHuHeBO-KpacHbIx Tycdow u TydbuTos. Mouyocth cBuTbi — 50—SO M. 

KoMmapkKoBckaa cBuUTa—C;*™ (crpatoTum: npaBbiit Seper p. Ex 
ces, OKouIO 4. Komapkopo). CroxKeHa HJIOBO- MH KOPHYHEBO-KpaCHbIMH (Tip 
CJIOAMH H WadKaMH — 3eJIeHbIMM), IPCHMYIeECTBEHHO MeJIOBbIMH TydaMy U TY 


(puTaMH C TOJYHHEHHbIMH TpOCJIOAMH MW3BeECTHAKOB H peKO — MecuaHHko 
MowHoctb cBuTE! 50—280 m. 


CorpuHuckaa cBuUTa—C © (crpatorun: ocTpos TarapcKnit 
p. Exnucee mexyy r. Munycuuckom u 4. Ilogcunaa). []peyctaBneHa 3es1eHbIM 
TIPOCJIOAMH >KeJITOBATO-3eJICHBIMH, pexke — KpaCHO-KOPHUHEBbIMH TeIJIOBbIM 
XJIOPHTHSHPOBAHHbIMH H B pasJIMGHOU CTeEMeHH OKPeMHEJILIMH TyYPaMu Cc NOAWHHe 
HbIMA ipocuiosmu TydpuTos. Muorga BeTpeyaioTca sHH38000pasHble mpocJc 
usBecTHAKa. HadsoarorcA MHOFOUMCJIeHHbIe H XOPOMIeH COXpaHHOCTH OTHeYa’ 
KH pacteHui. MoujHoctb cBpuTpr 80—150 m u Gostee. 


Batluospckas cBauta—Ci™ (crparorun: octpop TarapcKui } 
p. Enucee). Cnoxkena 3eeHoBaTO-CepbIMH, pe?Ke 3eeHbIMH HM POSOBbIMH MOM! 
MHKTOBBIMH MeJIKO-, CpeHe- H KPYNHOSCPHUCTHIMH, YacTO pasHO3ePpHHCTHIM! 
KOCO CJIOHCTBIMH ecdaHuKaMH,a TaKXKe PpaBeMTaMH HW KOHTOMepatamu. B Hua 


Heli YacTH BCTpevalorcA peqKHe HM MaJIOMOLIHbIe Mpocson Typos u TYPbuTO} 
Mouyoctb cBuTb 80—245 m. 


Tloqcunpckasa cButa— Ci (crpatorun: npasbili Geper p. A6 
Kau, Bole c. H3ptxckue Kon). [Ipeycrapena 3enenopato-cepbiMi, CepbiMit 
SCJICHBIMH, TeMJIOBBIMH, MHOFa CAIOQUCTEIMH Typamu u TypbuTamu c no_WHe! 
HBIMH MpOCJIOAMM NecuaHHKoB. B HHu3ax CBUTHI BCTpeyalorcs eMHMIHBIe Mpocat 


H3BeCTHAKA, B BepXaX — Pe[KHe MPOCON YMCTHIX cnaHyeB. Momnocts CBHI 
120—130 m u Gouee. 


Coro3sHaa reOJIOrONOHCKOBad KOHTOpAa 


y Ilocrynusto 
Muuuctepetsa HepTraHow mpompimmsnenHocra CCCP 


21 XII 1956 
IMTHPOBAHHASA JIMNTEPATYPA 


1A. P. Anaubes, Arnac pyxosonzauux (opM HcKoMaembIx cayHE! u duopy Zana 
naa 3 een = A aes ahsep, I. B.O6pyues, i HL. ONG a ae Ka 
, 98, Ne : ia LubliKoH Ob ale Gye al é 
Fintan eee eee bl « HOB, Becru. 3an. Cu6. Feo 
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dornanmn Akanemun Hayk CCCP 
1957. Tom 114, M5 


TFEOJOPH A 


M. M. TPAYEBCKHHK 


K BONPOCY O BO3SPACTE WH CTPATHFPA®HYECKOM 
OBbEME HW)KHEKAMEHHOYIOJIbBHOMW TEPPHTEHHOU 
TOJILH KYABbIMEBCKOrO 3ABOJDKbS 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoseim 8 I 1957) 


~Ha sBoctoxe Pycckolt naTopMbI pasBeqOuHbIM OypeHHeM BbIAReHa B HHXK- 
sM KapOoHe TeppHreHHas TOMA MOMIHOCTEIO Jo 400 m, 3aneratoulad MexKy 
JPHEHCKUMH H3BeCTHAKAMH HW H3BeCTHAKAMH TYJIbCKOPO TOpH30uTa. Bona Oowb- 
OH MOULHOCTH TeppHreHHOH TOM, MOyIMBIUIAA NO mpexo*Kenn B. M. TTo3- 
spa (') HasBanue Kamcxo-KunespcKoli BiaQuubl, MpocmexKuBAeTCA B Mpeseax 
yhOpliesckol oOnacTu or PoppKoro Oppara u ManunopKku yepe3 Myxanoso Jo 
MuTpHeBKH H Muxalinopku. [IporzomKenve STON 30HbI HaMeyaeTca B UKanoB- 
coh oOacTu Mexyy Tumoruuckol u By3yayKckoH ONOpHbIMH CKBa2xKHHaMH. 
CBASH C MOKasaHHOM He*TeHOCHOCTHIO HHXKHEKAMCHHOYTOIEHOH TeppureHHolt 
IH yTOUHeHHe CTpaTurpadun ee uMeeT Oombm0e 3HAveHHeE AIA MpaBusbHoH 
JHCHTHPOBKH MOMCKOBOrO OypeHHus. 

jo HeqaBHero BpeMeHH TeppHreHHY!0 TOMMY OTHOCHH K yrmeHocHomy (cTa- 
JHOrOPCKOMY) rOpH30uTy (*), 2 HeKOTOpble reoJIorH — H K HHKHeH YaCTH TYyuIb- 
coro ropu3ontTa. Mnaue rosops, ee OObeEM IpHMepHO OrpaHHUNBaJICA ACHOTIO- 
1HCKHM TIOJbAPYCOM YHHUUMPOBAHHO! CXeMbI cTpaTurpaduu Kap6oua (°*). 
NaHUMa MEKLY TYPHCHCKUM H BH3eHCKUM APyCcaMU MpOBOAUMAacb B OCHOBaHHH 
PPHTeHHOH TOM MO KOHTAKTY C NOCTHIaIOULMMH H3BeCTHAKAaMH. 

B HacTosmlee BpeMaA NMowyuHsa WIMpoKoe pacMpocTpaHeHve TOUKAa 3peHHA, 
FracHO KOTOPOH HWKHAA rpaHHwa BuselCKOTO Apyca MpoBOJUTCA BHYTPH 
ppHrenHor Tom. [Ipu STOM OCHOBHY10 I10 MOMIHOCTH YacTb ee — OKO 300 M 
; 400 m nomHok MouyHoctH Myxanopckoro paspe3a — OTHOCAT K KH3€JIOB- 
OMY rOpH30HTY TYPHeHcKoro Apyca, MpHHUMasd BO BHUMaHHe CXOACTBO KOMII- 
KCa Cop HW PayHbl Opaxuonog C TAKOBLIMH H3 KH3eJIOBCKOTO H3BecTHAKA Ypaa. 
9TOM Cydae CTpaTurpadpuyeckul CObeM yrvieHOCHOrO TOPH30HTa OrpaHHyH- 
eTCAH TOKO MepBbIM MWwacTOoM mecuaHHkoB MyxaHoBcKoro MecTopomxeHuaA. 
Tatapuu Ooubily!o YacTb MONO TeppHreHHOH TOJMMLM Take OTHOCAT K TYP- 
Hickomy sapycy (4). 

-B reppurennol Tomme Kamcxo-Kunempexon Bnaquupt B. M. Tlosxepom (?) 
IIeIAIOTCA CHH3Y BBepx: 1) pakoBcKas Toma, 2) HHKHEMaJIMHOBCKHe CJIOH, 

BepXHEMAJIMHOBCKHe CJIOH, 4) ACHONOJIAHCKMM NOAbAPYC C KOMILIEKCOM CTOp 
AJIMHOPOpCKOro HM TYJIbCKOrO TOpHsonToB. CocraB chop u payHa U3 TpeX HHK- 
X TNOLpasfesenult M3BeCTHbI H3 KH3COBCKOTO H3BeCTHAKA P. Kocpppr (Ypau). 

Bonpoc o rpaHuue Mexy TYpHeHcKuM H BHSeHCKUM ApycaMu B SaBOKbe 
CHO CBA3aH C IpOBeseHHeM STOH rpaHHUbl Ha Ypavie u C YTOUHEHHeM BospacTa, 
3enoBcKoro usBecTHaAKa. M3yyeHHe HWKHeKaMeHHOYTOJbHOH (ayHbl (opaMH- 
pep Sanaquoro cknona Ypaua mosponuno H. II. MamaxoBon (ey) pacue- 
Th KH3eJIOBCKHe H3BECTHAKH Ha [Ba TOPH3OHTa: HHKHHM — UKMAHCKHH — H 
pxHuli — JIyHbeBCKHH — H MpoBecTH rpaHully MexK)y TYPHeHCKHM H BH3eH- 
WM ApyCaMH B OCHOBaHHH JIYHbeBCKOFO TOpH3OHTa TO pesKOMy OOHOBJICHHIO 
yubl. J[yHbeBCKHM rOpH30HTOM HauMHaeTCH HOBbIH, BUSCHCKHH STAI PasBUTHA 
yur (bopamuundep ("). 

12* 100%: 


JlyHbescKuit ropusont coorsetcrByer, no H. I]. Manaxopou, cnosm c Pro, 
ductus sublaevis um KopanmoBoi noy3oHe C, 3am. Exsponpi. 

Oco6eHHocThO cgeB c Pr. sublaevis, 10 BbIpaxKeHHIO Ji. B. Hanupxuna, 4 
JIACTCA pesKant «BCIbILIKay BUOOOpasoBaHnsA (*) H CyueCTBeHHOe OOHOBJIeCHHE BCe 
OCHOBHBIX rpyit dayHb! (OpaxHonosbl, Kopasabl, TOHMATHTEI, PopaMHHHdep' 
H, BepOATHO, OCTpaKOAbl), TO, OYeBHAHO, ONpeeMANOCh MOBCEMCCTHBI 
H3MeHEHHEM SKONOrMYeECKOH HM (allMasbHOl OOCTAaHOBKH B Pe3yJIbTATe OK 
J@HHA TEKTOHHUCCKHX ABWKeHH HM Havana MO_uATH Ha OOMbION Tepf 
putopun (°). ‘ 

[lostomy B aHHOM Csly4ae NpoBefeHHe CTpaTurpapuyeckoH rpaHuUbl 10 TOA 
JICHHIO HOBbIX (POPM ABJIAeTCA CJHHCTBEHHO BepHbIM. CyleqoBaTeJIbHO, HH2KHIO 
rpaHully BuselicKoro spyca OyeT UpaBHbHO MPOBOAUTE B OCHOBaHHU cs10e 
c Pr. sublaevis, kak 9To gemaiot B 3an. Espone Boran (?°) u Jlenenun ("), 
Bp CCCP — A. I. Porta (2), JI. C. JIu6posuy (1%), H. IT. Manaxopa (°-")) 
JI. E. Afisenpepr u H. E. Bpaxuuxkopza (°). 

OsHakomvleHve C (bakTHYeCKHM MaTepHasiom 10 KyOpmuesckomy Sano 
HU IpHBseveHve HOBbIX CBefeHHi 10 OKPYKalOul4M palOHaM NOSBONAIOT IPHATH 
K CJIERYIOULMM TpeACcTaBJeHHAM. I 

«KuseoBcKe» H3BecTHAKUH Pycckoli naTpopMbl, cya mo dayne Popamut 
Hudep, paBHoO KaK WM pa3pe3 KH3eIOBCKOrO H3BecTHAKa p. KocbBbi Ha > aa 
usyyenupiii O. A. JIumuuon (4), coorBeTCTBYOT UHKMAHCKOMy ropusonTy Y pasa 

H 


30He Ca Jjon6acca HW, O¥eBHAHO, BepXHel YacTH Tog30HbI C, BpucrombeKor 
paspesa Auramu, T. e. OTHOCATCA K BepXHemy TypHe. B Kamcxo-KunesbcKop 
BnaqMne B KMSeOBCKUX H3BeCTHAKAX H3BECTHbI BCe YeTbIPe POpaMHHUdepoBblh: 
nauku O. A. JIunmunont ('). Tepexoq kK BbillienexKalleH TeppHreHHOl TOJM|! 
ObICTpbIM, HO MOCTeNeHHbIH, Oe3 Nepepbipa. Bue BilaquHbl PaSBHTbl TOJIbKK 
HW KHHe (opamuuHdepoBble nauku (14),  CooTBercTByIOWIMe MKUHTOJIB 
ckuM csioaM B. M. Tosnepa (*). Bepxuve mauku 39ecb, 10 BCeH BEpOATHOCT 
Pa3MBITbI. 

Ba3auibHbIM WielloM TeppureHHor Tommy KyOpimieBcKkoro SaBoJUKbA ABI 
loTCA HAKHeMaIHHOBCKHE cyion B. M. Tlo3Hepa, upesqcTaBeHHble ClaHWeBaTbIM 


hI 


i 


ckou, Muxalnopckou, Topogeukoi u WOnonepckohH mvomayax. 

OnyOmMKoBaHHble WaHHble TO opekemeHuio Wedbasonoy, HH*KHEMAJIMHOBCKO) 
Tom {*) CBHAETEBCTBYIOT O COOTBETCTBHH HWKHeMaJIMHOBCKHX C10eB KOpaJJc 
Bou Tloq30He C, Aurno-Benbrulickoro 6accelina umv cuoaM c Pr. sublaevis. OT} 
OOCTOATEIBCTBO, BMeCTe C YCTAHOBJICHHBIM (PAKTOM COrsacHOrO 3aseraHHAaA HU 
HeMaJIMHOBCKUX IvIHH Ha W3BeCTHAKAX UHKMAHCKOTO BO3pacta, MOSBONAeT CONG 
CTaBHTb HMKHEMAJIMHOBCKHe C/OH C JYHbeBCKHM TOPH30HTOM Ypasma U 30HO 


Cra Jlon6acea. Bue Kamcxo-Kunesscxoli Biajunbl na naaTbopMe um orBeyae! 
mepepbip (*). AnasiorH JIyYHbeBCKOTO TOpH30HTa Ha TlaTbopMe mmpescTaBJeHE 
rIMHMCTOH alien, HeOaronpHATHOK JIA pasBuTua cbopamunudep, KapOouaT 
Had (aluA HeW3BecTHA. 

Takum o6pasom, rpaHula MexKyy TypHelickuM uM Bu3elickHM aApycamu B Ky 
ObIMeBCKOM SaBouDKbe YCTAaHAaBJMBaeTCA NO CMeHe KapOouaTHIX NoOpok TeppHt 
reHHbIMH. MuTepecho, 4TO anasorMyHad KapTHHa uMeeT MecTo B KaparaHyuE 
ckKoM Oacceiine (Ces. Kasaxcrau), rye, no qanubim JI. I. Monaxosoli, MaHkKyi 
AYKCKMe M3BeCTHAKM TYPHeEHCKOrO Apyca Oe3 NepepbIBa CMeHsAIOTCA TeppureH 
HbIMH KPCMHMCTO-IVIMHUCTHIMH TOpoOaMH TepeKTHHCKHX CJIOeB C POHMATHTAaM! 
HW KHeBH3eHMCKoro Bospacta (15). 

[lockonbky Oa3asbubili we TeppurenHoli Tommu KyfOnescKoro 3aBOKB! 
uMCeT BU3CHCKHH BOSpacT — BCA TeppHreHHaA TOJa OTHOCHTCA K BH3eHCKOM} 
APYCy. COOTHOMeHHe BepXHeMaJMHOBCKHX CJ10eB C JYHbEBCKUM POpH30HTOM 1 
HWKHEMAIMHOBCKHMK CJIOAMH JOJ2KHO ObITb yrouHeHO. OHako HeCOMHeHHG 
iTO BePXHEMAJIMHOBCKHE CJION [peBHee CTAMHOFOpCKOrO TOPH3OHTa ACHONOMAN 
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<oro NObApyca, BbiesenHoro B [JoqMockoBHom Gacceiline, rye Ha rpaHuie 
ypHe HM BH3e OpeseeHHO JoKasaH NMepeppl. 

MauMHOBCKHe CIO, BO3MOXKHO, ObIIO Obi lesecoo6pasHo BbIJeJHTb B CaMO- 
TOATEMbHBIM NORbAPyc B cocTaBpe BU3elicKOrO Apyca. 


Uucrutyt neptu Tocrynuao 
Akayemuu HayK CCCP 24 XII 1956 


# 
UWHTHPOBAHHAS JIATEPATYPA 
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Jloknagn AkayeMun Hayk CCCP 
1957. Tom 114, Neo 


JI. M. JIEBHHA 


O JOrIOBCKOM KOMMIMJIEKCE BEJIOPYCCHH 
(IIpedcmaeaeno axademuxom H. M. Cmpaxoeoim 30 XII 1956) 


Tomuja ocaOvHbIX MOpok, saueraollad Mexk/ly KPHCTaMMYeCKUM OCHOBAq) 
HMeM HM TAOBCKHMH CAOAMH HYKHeErO KeMOpMA, HMeHyeMaad HaMH «OTHOBCK MIE 
KOMIVIeKc>» B mpeqenax Benopyccuu jerasibHO u3y4ueHa B mocmeqHHe TOAbk 
E. Il. Bpyue wu A. C. Maxuauem. I 

«Iloneccku komnsexc» E. I]. Bpyxe u «pesnetimmi ocaouHbii KOM 
nuekc» A. C, Maxuaya pacipocrpaHeH B BHJe NOOCbI CeBepo-BOCTOUHOras 
mpoctupanus, uayurelt or Opmu u TopoyKa ua IImuck uw fanee Hwa Bovbinb 

Tlo JaHHbIM yka3aHHbIX HCCuIe\OBaTeeH, OTMOKEHHA STOO KOMMJIEKC 
paculeHAIOTCA MO JIMTOMOrHYeCKOMY MIpH3Haky Ha {Be CBUTbI — OpIlaHcKy!o 
HM IMHCKy10, KOTOpPble CHHXPOHHUHbI 10 OOpa30BaHHio HU pasBHTbI NepBad (Op 
aHcKas) B ceBepHolt vacru (or Topogka yo Muucka — Cmusopnuel), a Bropasl 
(MMHcKaax) — B 1oxKHOM yacru Benopyccuu (Conon —JIyaxu — IInack — Bo- 
JibIHb). CrbIkK S9THX JBYX (pallHasIbHO OTJIMUHbIX TOJIUL HMeeT MeCTO B paliOH 
layck—Crappie Jloporn. 

OpwancKasa cBuTa, 10 JaHHpiImM A. C, Maxuaua u E. II. Bpyuc, cnomena 
KBaplleBbIMH TleCuaHHKaMH (OT PbIXJbIX JO CJIHBHbIX), B TO BPCMA KaK MHH- 
cKaad CBHTa — leCuaHO-aJleBpHTOBaH HW XapakTepH3yeTCA MOJeBOLIMATOBO- 
KBaplleBbIM COCTABOM OOJIOMOUHOrO MaTepHaJia. Kpenkue, CJIMBHbIe pa3sHOCTH 
MeCYaHHKOB OPpIlaHCKOH CBHTbI O6a HCCeqOBaTeA CUMTaIOT aHasoraMy 
OBPpy¥CKHX KBapLHTOB. 

Uccneqopanusa, npoBeyenupre Hamu B 1955—1956 rr., NpuBemu Hac K He- 
CKOJIbKO MHbIM BbIBOsaM. Ilo HalIHM MpefcTaBMeHHAM, OTIOKeHHA OrqOB- 
ckoro KoMmiekca Benopyccuu*, cnoxKeHHbIe KpacHO- MH MeCTPOUBeTHBIMH TeppH-} 
PeHHbIMM, TIPeCHMYILeCTBEHHO MeCuaHbIMH OOpas0BaHHAMH, 0 aE a 
XapakTepy H MMHepasOrMyecKOMy COCTaBy OTYCTJIMBO pacdJIeHHIOTCA Ha TPH 
CBHTbI — FOPOAOKCKyi0, OpLllaHCKy!O HW MMHCKY1IO, KOTOpbIe HMelOoT He (pallHasib-} 
Hoe, a CAMOCTOATeIbHOe CTpaTurpadHyeckoe 3HayeHHe. 

Hanoonee Apesuad TOpOROKCKaAA CBUTA (puc. 1) BCKpHITa B Ha- 
cTosilee BpeMH TObKO B loposoKcKOH ckBaxKuHe, re OHA TIpescraBseHa na 
BOJIbHO MJIOTHBIMH MeJKO-, CpefHe MW pasHO-3epHHCTbIMH NecwaHHKaMu poso-! 
BaTOrO H KpaCHOBaTO-uoOseTOBOrO UBeTa C 3e/eHOBATO-CepbIMH MATHAMH. 

Ilo cocrapy MecwaHuKH MOseBOLWMATOBO-KBapleBble C KAOMHHOBbIM, 4acTO! 
CHJIbHO OKEJIC3HEHHDIM UWeMeHTOM. KaacTuueckuii MaTepvan mI0xXo oTcopTH | 
poBaH H cla6o oKaTaH. 

B OcHOBaHHM CBUTbI 3aseraior Kpacuble H Oypbie MecuaHHCTble TIMHbI C TIpo 
COAMH Pa3SHOSePHUCTbIX TOM€BOLINATOBO-KBapleBbIX TecuaHHKoB. Bexpsirad 
MOULHOCTb HX 159 M. 

Bpifesenve 2TOH TOM B OTICbHY!IO CBHTY OCHOBaHO Ha pe3kKOM OTNMUHH 
Ciararoulux €€ H€CdaHHKOB OT BbIeEKalleli OPUaHCKOM CBHTbI M 110 BHeLIHeMy 
BUjly (M€CTpOUBeTHBIe), MH MO XapakTepy nopog (pasHo-sepHUCTHIe, TIOXO OT 


COPTHPOBaHHbie), M MO MMHepamordyecKoMy cocTaBy (HOJeBOLIMaTOBO-KBap- 
WeBbIe C COfepxKaHHeM 90% SiOz) 


* T. X. [uKenmirein OTHOCHT 9TOT KOMMeKC K HWKHeMy KeMOpHto. 
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Opmauckag cBura PaciipoctpaneHa B ceBepHolt YacTH Beopyccun 
SHAE MONOCbI CEBEPO-BOCTOUHOrO MpOCTHpaHUsA, 3aMbiKalomlelica B pavione 
yex—Crappie Jloporu. Bexppira B cKBaxKHHaXx Opa, Mufick, Cmunosuun, 
powoK. B nepBbrx Tpex ckBaxkKHMHaX 3ameraeT Ha KpHCTaJIMYeCKUX MOposax 
<emOpua, a B PopoyKe— na onucannoli BpIe rOpofOKCKOl cBuTe (cM. puc. 1). 
Cnoxkena opmanckana cBura POSOBbIMH, MeCTaMH C CepoOBaTbIM MH OypoBa- 
M OTTCHKOM, M@JIKO- HM CpefHe-3epHHCTbIMH, KpeNKHMH H cabo cIleMeHTH- 
3AHHBIMH KBapleBbIMH (CoqepxaHne SiOz 96—98%) mecuannKamu c KaOJH- 
SbIM H XapaKTEPHbIM PereHepalMOHHbIM KBapleBLIM IleMeHTOM. 
O6nomouHbIi Matepuan oTmM4aetca 3aMerHoii OTCOPTHpOBaHHOCTbIO HW OKa- 
tHocTbio. Mectamu (Muyck, CmunoBuun) B OCHOBaHHH CBHTBI HaOwroyaerca 
—12-metpopaad Mauka KpacHbIX HM cepbIxX TMH aprHJIMTOB Cc MpocioAmu 
UKO-SEPHHCTBIX H€CYAHHKOB, OOpas0BaHHe KOTOPbIX CBA3aHO, TO-BHAMMOMY, 
sBIBETPHBAHHEM MOACTHMAIOWWMX KPUCTaWIMYeCKUX TMOpoy,. 
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>. 1. Conocrapnenuve paspe30B JorqoBcKoro KOMMeKca HHXKHero KeMOpna Benopyccuu u Bo- 
Hu: J — necuanuxu, 2 — anepponutel, 3 — ranubl, 4 — apruanutel, 5 — uspecrHaku, 6— 
apbysupbl, 7 — ranbKa, 8 — KpHcTasmMyecKHe NOposL 


MonrHoctb opimiancKoi cutest 127—320 m. Cuegqyer noquepKuyTb, 4TO JaxKe 
MbIe KPelKHe pasHOCTH NeCYaHHKOB OPWaHCKOM CBUTbI H MaKPO- H MUKPOCKO- 
GeCKH Pe3KO OTJIMUAIOTCA OT OBPyYCKHX KBaplWUTOB, H MOTOMY COMOCTAaBJIATb 
MexKJly coOoH HeT HUKaKHX OCHOBaHHi. 

IIuuHcKaA CBT A, BeHYawllad paspes AorsoBcKoro KOMMeKca, pa3- 
Ta B Bue nomocet or Opmu — Topoyka na Munck — IIunck — Boapin. 
B cespepHoH yactu Benopyccunu (Topofzok — CmumopuyH) OHa MMeeT MOII- 
eTh 70—90 M H 3asleraeT Ha NeCYaHHKaX OPIaHCKO CBUTbI, TOra KaK B 102%K- 
A uactd BCCP (Jlyuaxu — I[nuck — Crapo6un — Bosnpinb) ona 3asleraeT 
KPHcTaIHYeCKHX ToposaxX JoKeMOpua, HW MOIIHOCTb ee yocTuraer 300— 
> M. CyloxkeHa IMHCKad CBMTa MecTpbIMi—pxKaBo-OypbIMH, OypbIMu, 4acTO 
pUOeTOBLIM OTTCHKOM, PO30BO-KpaCHbIMH HM 3€JIeHOBaTO-CepbIMH MeJIKO-3ep- 
CTbIMHM NecuaHHKaMH H aeBpOJHTaMM, cma6o CIeMeHTHpOBaHHbIMH, MecTaMu 
<OCOM WH BOJIHHCTOH CJIOMCTOCTbIO. 

Ilo MuHepanormueckoMy cocTaBy HOpofbI MoJeBOLUIMAaTOBO-KBapleBble 
qepxanHue SiO, 60—80%). Llement rauuuctbti H 4yacTHYHO JOMOMHTOBBIN. 
Om0faloTcA BKJIOUCHHA TJIMHMCTHIX TasieK, OOJOMKOB KBaplla H KBaplLHTOB. 
B patione Bomnbtuu, re WHHCKad CBUTa JOCTHTaeT MaKCHMaJIbHOM MOLI- 
STH, OHA CMOKeHA KOHTMOMepaTOBHAHbIMH pa3sHO3epHHCTbIMH (JO rpyOpix) 
“qaHKaMi. 
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Xapakrep oTmoxKenuil OnMcbIBaeMOrO KOMIIeKca, MpeAcTaBeHHOrO BHM 
TIECTPOUBETHBIMH MOJICBOMINATOBO-KBapWeBbIMH (rOpOfOKcKad CBUTa), B ef 
JHE OJHOTOHHBIMH UMCTO KBaplleBbIMM (OpmiaHcKad cBUuTa) M BBepxy CHC 
Me€CTPOUBeTHBIMH MOMeBOLUMATOBO-KBapWeBbIMH (IHHCKaH CBHTa) TecuaHHka 
CBHJeTeIbCTBYeT O PUTMMYHOCTH OCaKOHaKOMeHHA B 9NOXy oOpa3s0BaHi 
WOrgoBcKoro KOMMVIeKCa. 

Teonorvuyeckad UCTOpHaA STOTO BPeMeHH MpefcTaBJneTcCA B BHAe TPex 9 
nos. Ilepppifi, coorsercrsyrouluii BpeMeHH OOpas0BaHHA TOPOMOKCKOM CBM 
XapaKTepH3yeTCH MOBBILCHHBIM MojoKeHHeM Bcelt TeppuTropuu BCCP, 3a ucKks 
YeHHEM CeBepHoH uacTH ee, rye B palione TopoyKa (a, BosMoxHO, H Op 
IJIO HAKOMJICHHeE pa3sHOSePHHCTHIX TMeCYaHHKOB apKO3OBOrO COCcTaBa. 

Bropoli stam xapakTepusyeTca paciiupenuemM oOsacTH iii 
3aXBaTUBUlel yxKe HW WeHTpambuyto uactb HCCP Ao waupors CMusoBuyen BKM 
YHTEbHO. 

O6pasoBaHHe YHCTO KBapleBbIX TeCUaHHKOB OPIMaHCKOM CBHTbI IIPpOUCXoAHy 
10, BCeH BepOsTHOCTH, 3a CUeT paspylIeCHHA OBPyYCKHMX KBapUMTOB, Haxoy 
IIMXCA Jaweko Ha ore, NOYeEMy MaTepHas STOT, NpeTepleBuInH snanrent 
llepeHoc, oTawyaeTcA XopoleH OKaTaHHOCTbIO HM OTCOPTHPOBAHHOCTbW, 

Tperult Tan xXapakTepH3yeTca elle OObIUMM paciliMpeHHemM oOacTH cep 
MeHTalHH BIIOTb JO Bompmu. YcrokuuBoe mporuOaHHve UCMbITHIBAaIa TOM 
joowKHaA uacTb Benopyccuu, rye MOWHOCTb NHHCKOM CBUTbI AOCTHraeT 300 
625 M. 


BeecorosHbit Hay dHO-HcceOBaTeIbCKH Tlocrynusto 
TeoMOropasBeAOUHbIi HePTAHOM HHCTHTYT 24 XII 1956 


HWMTHPOBAHHAA JIMTEPATYPA 


1A.C.Maxuau, H3s. AH BCCP, Ne6(1951). 2A. C.Maxuau, Usa. AH BGG 
Ne 3 (1954). 3A. A. Crebaneuxo, A.C. Maxuazs, Has. AH BCCP, Ne 1 (19 
4A.C.Maxuau, JIAH, 110, Ne 5 (1956). 
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Hoxrnaye Akagemuu nayr CCCP 
1957. Tow 114, Ne 5 


PEOJIOPH A 


H. H. THXOMHPOB 


MNEPMCKHE OTJIO)KEHUSA B ME)KIYPEUbDE KbIPA — OHOH 
(SABAMKAJIbE) 


(ITpedcmaeaexo akademuxom JI. B. Haausxunoim 17 I 1957) 


_Hecemorps Ha IIMpOKOe paclipoctpaHeHHe B 1Fro-BOCTOUHOM SaGalikasibe 
J€O3OUCKHX OTJIOMKeHHH, WU8yyeHHe UX cTpaTurpabuu mpegcraBaaer Oosb- 
4€ TPYAHOCTH BCseACTBHe OeAHOCTH 9THX OTIOKeHuN cbayHucTuyeCKUMH 
TaTkaMu. Orciofa OveHb 3aTpyAHAeTCA M paspelleHHe MHOFHX BOMpOcoB 
ONOrHYeCKOrO pa3BUTHA STON OOMACTH, BOMpOCOB TeKTOHHKH, BYJIKaHH3Ma 
MeTaJoreHuv. A STH Bonpocnl reosornu 3aOalikanba CyMleCTBeHHO BaxKHb! 
 TOUIbKO C HAYYHOM CTOPOHBI, HO H B HpaKTHYeCKOM OTHOLIeCHHH. ITO B TlepBylo 
epeyb KacaeTcaA PyAHbIX palHOHOB, K KOTOPbIM B YaCTHOCTH NPHHaeEKUT paliow 
anuepanra—Jlo6oBb (Mexyypeube Kpipa — Ouon wa rpanuue c Mourosuel). 

B jaHHoM palione naseosolickHe OTMOKeEHHA UMeIOT Mpecbmagarolllee pac- 
ocTpanHeHve. OjHakO MHOTOUNCJIeHHbIe, B TOM 4MCIe WH JeTasbHble reoJo- 
GeCKHe CbEMKH, IIPOHSBOAMBIUHeCH B 9STOM paHoHe Ha TIpoTs2xKeHHM yxKe 
Jiee JByX JeCATHMeTHH, BCE elle He pa3pelliMJIM OCHOBHbIX BONPOCOB cTpaTH- 
adun Maeosod B CBA3H C MOUTH MOHbIM OTCYTCTBHeM (bayHHCTHYeCKHX 
TATKOB. 

THostomy eqvHHUHBbIe cly4aH HaxoqoK bayHbl U *Plopbl MpeocdperatoT ocoben- 
HO ICHHOCTb, HO CBeJeHHA O HHX AO CHX Op Hurye He OnyOuNKoBaHbI. He- 
Topple reoslorH, paOorarouwwe B cocefqHHX palioHax SaOalikasiba, He IpH- 
aloT HaJIHYHA MePpMCKHX OTJOXKeHHH B STOM paloHe, XOTA BOSMOXKHbIe rpa- 
[bl HX paciipOcTpaHeHHsA, 10 Mepe reomorMuecKorO H3yYeHHA STOrO paloHa, 
€ pacuiMpsrorcs. 

Paspe3 naseo3soa B KnipHHcKO—OHOHCKOM paione JeuIMTCH Ha ABE WacTH: 
DKHAA TipecTaBsleHa cepHelt Mopos, NosyuMBeH B TocweqHee BpeMA Ha- 
aHMe OHOHCKOH, a BepXHAA OTHOCHTCA K MepMcKoll cucTeme. Orvivua- 
rcA OHH MO cocTaBy, NO CTeMeHH MeTaMOp(pH3Ma H, BePpOATHO, OTeJIeHbI He- 
race. 

OuOHCKad cepua MpefcTaBieHa B HMKHeM YacTH *uMMTaMH UM CpuJIMTO- 
JIHbIMH ClaHWaMu, Yallle BCerO YIIMCTbIMH, C TIpOCJIOAMM 3CJICHbIX CJIAHILeB 
CYpry4HbIX AIM, a B BepXHell — pacCaHIOBaHHbIMH TecuaHHKaMM UH aJieB- 
WIMTaMH. Cpexu (YIHTOBUAHBIX CJlaHWeB H3peyKa BCTpeyalorca MNpoOcsiou 
HTJIOMepaTOB MH H3BeECTHAKOB. CyMMapHas MOULHOCTb OHOHCKOM CepHH COCTaB- 
et 3000—4000 mM. 

Bospacr OHOHCKOH CepHH ycJIOBHO JaTHpyeTca OT BepXHero cCHJlypa fo 
DKHero KapOOHa NO aHaJOruM CO CXOJHBIMH OTJOXKCHHAMN B CeBeEpO-BOCTOUHOH 
OHTOIMM, re B HUX OOHapy2xKeHa cdbayHa)cumypa Hu JeBona. Kpome Toro, ta 
OnyOMKOBaHHBIM JaHHbIM E, A. MojgsalescKol, B BepXOBbsAX Pp. Amypa 
feeTCH (PayHUCTHYeCKH OXapaKTePH3OBaHHbIli HEMpPeBHbIM paspes OT BepXHera 
wypa JO HwxKHero KapOoHa, MpeACTaBJIeHHbI paccJIaHIOBaHHbIMU aJIeBpo- 
(TaMH, YIMCTBIMM CaHWaMu, PUWINTaMH M 3eeHbIMH cnaHuamu. B CxojHbIX 
ojlorHueckux O6pasoBanuax m0 p. Oxony B palione cr. OnOBAHHOH M Ha BO: 
pasyene Mexkyy p. Oxnonom u Typruno-XapanopcKoli KOTJIOBHHOH OOnapy- 
eHa (payHa JleBOHa H HMxKHeErO KapOoHa. 
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Orj0xKeHHA TepMCKOH CHCTEMbI MOXKHO pa3feJIHTb Ha ABE CBHTHI- 1) cay 
KBaPUUTOBUAHbIX MeCUaHHKOB C MPOCOAMH aJleBPOHTOB, HMerOLy!O MOUIHOC 
oxono0 3000 M, u 2) Hec¥aHHKOBO-c/laHeBy!0 CBHTY, MOMHOCTb KOTOpol O1M3 
K 4000 M. 

B o6eux cBHTaxX BCTpeyaloTCA MPOCMOH MeNKOraJleuHbIxX KOHTJIOMepaTo 

B paiione Xanuepanru BiepBble BbIeIH NepMckKHe oTioxKeHHA B. M. @ 
rMeBcKui, mpousBpoquBuma B 1935 r. reomormyecKOe KapTHpOBaHHe 9TO 
paiiona B maciirade 1:50 000. Ognako cbayHcTH4ecKMX OCTaTKOB HM oOHap 
*KeHO He OblIO, H K HepMCKOMY BospacTy 9TH OTIOXKeHHA ObIIM UM OTHECeH 
TIPCAMOOXKUTeIbHO Ha OCHOBaHHM pesKO HecoriacHoro MX saJleraHHA C B 
wenexkalleH Meso30lcKol sdpy3HBHOH CBUTOH. 

B 1943 r. C. H. Koposun na epom ckKsioHe nagu Tanaya (mpaBoro IpuTo 
p. TapOampmKex) B mpefleiax pacnpocTpaneHua BepXHeli NepMCKOM CBUTEI oo 
HapyXWI TaibKy PAMHMCTOTO ClaHa, COfep*alllylo XOpOWO COxXpaHHBIUMUC 
oTHeuaTOK AMMOHHTAa, oOlpeyeieHHbId BHauane B. JI. IIpunagou, a 3ar 
JI. JJ. Kunapucosoli kak Xenodiscus (Xenapis) sp. indet, umetomjHH CxO]CTBO 
HWKHETpHaCOBbIMH BUamMu. OqHako B 1955 r. B. E. Pyxenues, o6pa6aTeipaBuluh 
B STO BPeMA KomMeKWHIO (ayHb! c xp. B. UypKu (J. Bocrox), napsyy c TaKMM) 
*Ke BHaMH OMpefesu U3 STO KOJWJIEKIMU ABHO BepXHellepMCKOrO aMMOHHt 
H3 pola Timorites. Dopma xe u3 Sa6aiikaba, ompeqeneHHad panee Kak Xenc 
discus, Kak H aHasloruuuaa cbopma c xp. B. Uypxu, mo B. E. Pyxxenuesy orxd! 
CHTCH K BepXHellepmcKomy powy Paraceltites, koropbIi BHelIHe OYEHb MOXOXK Hf 
Xenodiscus, HO OTMHYaeTCAH OT HeFO FTOHHATHTOBOM OMAacTHOH JMHueH. ee 
o6pa30M, OTJOKeHHA Mayu Tanaua JouKHbI ObITb OTHECeHbI K MepMH, a 
K TpHacy. ; 

B 1956 r. T. HW. Kygqunospon nepegqan Obi aBTopy oTMeyaTOK paKOBMHbi 
oOHapyKeHHbIH B palone pyquuKa TapOambaKeH cpequ OoTMOKeHHH Takoro 
Tula, Kak WH B Magu Tanaua. Ilo MHeHwio MameouTomoroB B. K. JIuxapes 
IO. H. [lonosa u JI. J]. Kunapucoson, sto oTmeyaToxK Mocsequero OOopoTa o4e 
KpyNHOoro 9K3emIIApa ractponogst. Ilo cnopam IO. H. [lonopa, Takue Kpynu 
racTponofbl HaOuOLasIMCb HM B Me€pMCKHX OTMORKeHUAX CeBepo-BoctoKa CCC 

B 1955 r. B o6pa3ule, B3ATOM aBTOPOM H3 MeCYaHHKOBO-CaHUeBbIX OTIIOMKE 
HMM, 3asleraroulux Ha BOJOpasyene nageh Jlanqy-XaurapykK Hu mpaBoro NpHuTO 
Syu-Xanrapyk B 2,5 KM loomKHee pyqHuKa J]toOopb, CNOpOBO-HbIIbUeBOH a6 
paropvel JlanbHeBocTouHol sKcnequuuH Ne 2 BCETEV o6uapyxenuo Apa MH 
MeBbIxX 3epHa Coniferae u 4Ba 3epHa Pinus. Ilo saxmouennio M. A. Ceqosoii, i 
OOJMKY IIbWIbIeBbIe 3epHa APeBHHe, HO He ApeBHee MepMH. 

Bce lepeyucneHHbie HaxOXKH B oOOmel CNOKHOCTH NO3BONAIOT CyenaT 
3aKJIOUeHHe O HeECOMHEHHOM HaJIMUMH NepMCKHX OTMO*KeHHU B eee 
Kurpa — OHOH. 

Heo6xoxumo MpolOMKaTbh padoTL! 10 u3yyeHHIO cTpaTurpaduu mMae030! 
B 9TOM paHOHe, WIMpOKO MPpHMeHAA, B YAaCTHOCTH, NasIMHOMOrMueCKHH anal 
ocaOUHbIX Topo]. 

ConocTapjeHve paspe3sa MepMCKMX OTNOKeHM, OXApaKTepH30OBaHHBIX HG 
PeYHCICHHBIMM BbIe PayHHCTHYeCKHMH OCTATKAMH VM MbWIbUOM, c paspesaM 
paliona xpeOTa Opmana (npaBoGepexbe p. Onona) u BepxoBuli p. Murognt 102 
BOAT MpeAnoNaraTb, YTO MepMCKHE OTJOKCHHA HMEIOT 3HAUHTesIbHO 60 


Jee IHpokoe paciipocTpaneHve B STOH uacTH Sabalikaba, YeM STO CUNTANOC 
paHblie. : 


Beecow3Hblt Hay4HO-AccmesoBaTenbcKU Tlocrynuso 
reolorMuecKHH HHCTHTYT 10 I 1957 
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doxraagn Akagemun nayr CCCP 
1957. Tom 114, Ne 5 


TPEOAOVH A 


b. M. WTEMMEJIb 


BOSPACT KOHIJIOMEPATOB METAMOP®HYECKON TOJMUM 
CPEAMHHOrO XPEBTA KAMUATKH 


(ITpedcmaeaeno axademuxom J. B. Haauexunoim 21 I 1957) 


[PH MpousBofcTBe reooro-CbeMOUNBIX paOoT Ha Tomyocrpoge KamuatKe 
}. Makaposbim B 1956 r. B cpequeit uacru Cpegunnoro KamuarcKoro xpe6ra 
_ coOpana HeOoubllad KOJWICKUMA paCTHTeJIbHbIX OCTaTKOB, NepewqaHHasi 
IY Ha onpegemenve. Konekuus 97a, XOTA HW COJepxXKUT TOMbKO 3mTyha 
-THTEJIBHDIMH OCTATKaMH, lpeAcTaBsAeT OObWIOH HHTepec H HMeeT HCKJIIO- 
MbHO BaxKHOe 3HaYeHHe Ke MO OMHOMY TOJIbKO MecTy cOopa; OHa MpOHBaeT 
Ha BO3pacT OTJOMKeHHH, CMarawwWluX Apo CkKMaquaTbix coopyx*eHuH, 
BHa OTHOCHMBIX K MaJleO3OHCKHM HW Jlaxke apxelickum (‘—°). 
| KOJIJICKUHH OblIH CiesaHbl Cleyrouue onpeyeeHua. 
OHaxKenHe Ne 2210, B 20 km oT ycTba, BBepxXy MpaBobepexkbA HCTOKOB 
IMKH, BliagaiomeH Bp. Mua cepa, npumMepHo B 100 km To npAMOH JHHHH 
» ycTba: Cephalotaxopsis cf. intermedia Hollick, Taxodium sp., Glyptost- 
S europaeus Heer, Phyllites (cf. Corylopsis orientales Borsuk), Phyllites sp. 
Ta KOJWI€KUHA, XOTA H MAJIOUHCJICEHHAA, NO3BOJIAeT CeMaTb pA BbIBOJOB. 
YA 10 NOJIeBbIM JAHHbIM reoJIOrHyecKol CbeMKH 1956 r., CBHTa KOHTJIOMe- 
B C paCTHTeJIbHbIMH OCTaTKaMH OOHaxKeHHA Ne 2210 3aneraeT Mex] BbIXO- 
| (PHJIIMTOB C 3anaqHOH CTOpOHbI H rHelicoB — c BOCTOYHOH; reosoru Kam- 
KOH 9KcHequuHH J/ambHeBOCTOUHOFO FeOsIOrHYeCKOTO YpaBJIeEHHA OTHOCAT 
ble H3 HHX K BepXHelH KOMMAaKOBCKOH CBHTe apXeA, a BTOpble — K CBHTe KOH- 
epaTOBOH, MOcCTHMAaIOuleH MaJIKHHCKYy!O CBHTY Mavieo3sog. 
(OHTJIOMepaTOBad CBHTa MpocexeHa Ha 24—25 KM B CeBepo-ceBepo-sallay- 
HallpaBJIGHHH, HaYHHaA OT HX BbIXOAOB B AOMHe p. OOMYKOBUHbI, IPHMepHO 
KM HMKe p. BorgaHoBCKOH, MOUTH Jo AomHub p. Mya, y KoTopol onu mpe- 
OTCA BbIXOJOM rpaHuToB. Ha BceM 3TOM 25-KHJIOMeTPOBOM IIpOCTHpaHHH UX 
*KeHHe MeXy THeficaMH MasIKHHCKOM CBUTLI H (uJWIHTaMK BepXHeli KOMIa- 
KOH CBUTbI He H3MeHseTCA. 
YA 10 KOHTYpaM BbIXOJOB KOHTIOMepaTOB, OHH MMeIOT HeKpPyToe Hayenve 
ICTOK, YTO COrmacyeTcHA HM C COCTABOM faseK MOUTH HCKJINOUKTeIbHO 43 us- 
B, HOJOOHbIX «apxXeHCKHM), JlexKallHM NO 3alagHylo HX CTOPOHy. 
JIeNOBAaTeIbHO, BbIBOAL! A. B. Ulep6axosa (%) 0 3ameraHHH KOHrIOMepaToB, 
SYCHHbIX HM B BeplHHe p. OOyKOBHHbI B BUJe OCTPOBOB cpeAH Mavyeo- 
KUX HOpO), Teomoro-cbeMOUHbIMH pa6otamy 1956 r. onpoBepratorca. Onpo- 
AIOTCH TAKKE CFO BbIBOAbI, YTO STH KOHTJIOMepaTbl HECOMHEHHO CuleyeT OT- 
4 K HeoreHy H axe K muMoueHy. Mx nour 25-KuIOMeTpoBoe HellpepbIBHoe 
THpaHve HU UX 3asleraHHe Ha BCeM 3TOM MpPOTAKeHHH HEH3MeHHO Me*KAY O- 
| H TEMH 2Ke WOpOMaMu CJY2KHT TpeKpacubIM yKa3aHveM Ha HX NOCTOAHHOe 
rurpacbuuecKoe MOIO2KeHHe B paspese HM Ha ABHOE 3asleraHue HX C Pa3MbIBOM 
MIMTaX HW, HaMpOTHB, ABHOe WoscTumanue umu ruelicos. Ilo aHnbim 
. [ep6akona (*) «relic» No JommHe p. OOMYKOBHHbI HMeIOT OTYCTIIMBOE 
o6pasHoe MaseHHe Ha BOCTOK, YTO TaKKe NOATBepARMaeT UX 3asleraHHe Ha 
moMepaTaX, KaK STO BBIllle y2xKe HM OTMeUAaJIOCb. 
ACTUTeIDHBIC OCTATKH XapaKTepH3YIOTCA OOJIBIIMM KOMHYeCTBOM T0OeroB 
dium, necKoabKHMH OOpbIBKaMH JIMCTbEB IBYOMbHbIX pacTeHH HM IpucyT 
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cTsHem mo6eros Glyptostrobus europaeus u Cephalitaxopsis ci. intermec 
Tlocnenuuit Tox gecTBeH OMHOMMeHHbIM OCTaTKaM, TipHBeqeHHbIM QO. H. Kai 
Myp3o% “3 nu30B TurHuibcKOli CBUTbI, HaHJeHHbIM HECKOJIbKO CeBepHee pau 
padot O6yKoBuHCKOH NapTuu B 1956 Yr. HB TO Ke BpeMA HAaNOMUHACT Gy: acu 
nata Krysht. et Pr. u3 yrmenocuol Tom” TOxxoro [Ipumopbs, OTHOCHMOH HE 
K BepXaM HW KHETO Mesa (‘). 

Takoll coctaB @opbl MOET yKa3bIBaTb TOAbKO Ha NpHHaANexHOCTS OO 
KOBHHCKHX KOHTJIOMepaTOB K 6a3aJIbHbIM CJIOAM TPpeTHYHOTO paspesa HU, CIE 
BaTeJIbHO, K HH3aM THrMbCKOM CepHH SOMeHOBOrO, a CKOpee BCero Masco 
Boro Bo3pacta (°). Bonmpoc 0 ToM, MoveMy KOHTOMepaTbl C TpeTHYHOH P10} 
OKa3aIHCb 3asleraroliMMH TO paspe3y HH2Ke THeHCOB, OTHOCHMBIX K TlaJIeQ3} 
jlerKO paspemlaeTca JaHHbIMM TeolorMyecKoli cbemKH. B 1—2 km BocTot 
BbIXOJOB KOHIJIOMepaTOB BHIXOJAT PpaHUTbl, ABJIAIOUMeECA, BHe BCAKOLO COMHE 
OJHHM H3 MHOPOUHCJICHHBIX BbIXOJOB OAHOTO SONbWIOrO OaTONMTA, K allWKaJib 
yacTH KOTOPOrO M TIpHHaexkaT NOposl, WPHHABWIMe THeEHCOBMAHBIN XapaKy 

Uro 9TO HMCHHO TaK, MOTBePKMaloT U Pe3y.IbTAThI METPOMOFMYeECKOTO YH 
YeHHsS MOpOA CMeXKHOrO K Wry yIacTKa, BKOVAIOUero HW BepxoBbe P. OOMY 
BHHbI. ONNcbIBaA Pe3YJIbTATbI CBOHX paOuT Ha SToM yuyacTKe, A. B. Hlep6a 
(8) B ompoBepxkeHve mpeqnonomKenua A. H. Kpuurrocdosuya (*) 0 naneosone! 
BO3pacTe NOpok MuMWeT, YTO STOMY NPOTHBOPeYHT TeCHaA MX CBASb MW Mepex 
rHeHCOB B CJIIOAAHbIe CAHUbl, CAaHUeB — B (UJIUTEI, a PUIMTOB, HaKOH 
B PUJIMHTONOAOOHbIe HW ACMHAHbIe CMAHUDI, 3asleTaloulve Cpe Me3030HCKUX CB 
K Tomy CooOpaxeHHI0 MbI CUMTAeM HEOOXOAMMbIM IpHOaBHTb, YTO BCe STH Ma 
MOp(@H30BaHHble MOPOJbI, TaKKe MWYTeM MOCTeNeHHEIX H3Me@HeHHH, TOJDKHEI MG 
XOJ[MTb H RB TpeTHUHbIe — B COOTBETCTBHH C abIHHCKHM BO3pacTOM TpaHHt 
TlocmequHee 3a llocmequHHe rojpl Bce Oouee NOATBepxaeTcA HU OesyCOBHO 
BOIOeT, HAKOHEL, OOuee IPpH3HaHHve. CreqoBaTesIbHO, yxKe B HacTOAULee BP 
HeT HHKaKHX OCHOBAHHH COMHEBATbCH B TPeCTHYHOM BoO3pacTe KOHTIOMepa 
pHHaqekalux K MeTaMopdHyecKHM TopojaM. 

TIpeqnomomxenne, Oy ATO KOHTIOMepaTHI 3asleraloT OCTPOBaMH CpejH Naseog 
TakKe He HMeeT No coOo10 MoyBb!l. Takoe BHeyaTIeHHe MOTO ABUTBCA Cue 
BHe€M peJKHX MaplIPyTOB Oe3 OoOKOBBIX OTXOJOB. IlameoleHOBLIt BO3pacT 
TIOMepaTOB CTaBHT MOA COMHeHHe, a MOXeT ObITb, H ONpoBepraeT eme 
TIpeANOJIOKeHHH, YTBEPAMBIIMXCA CpeH asIbHeEBOCTOUHBIX reomoroB, 6yAT 
cpequelt vactu CpequHHoro xpeOTa TpeTHUHbIe OTMOMKEHUA NPEACTABJEHBI TOM 
cBoeH BepXHeH YaCTHIO (MOXeT ObITb ake He NOJIHbIM HeOreHOM) H OyfTO B TE 
Hve NMasleorea 3eCb OCAKOHAKOMNVJICHHA He ObIIO, A IPOHCXOJM pasMbIB HU CH 

Tenepb, Nocuie yCTaHOBJeHRA TasmeoreHOBOrO BO3paCcTa 4YacTH MeTaMO 
YeCKHX MOPO, MOXKHO H CiIeqyeT YNOPHO HaCTaHBaTb Ha MepecMoTpe BOMpO 
pacnpocTpaHeHHH TNaJIeOreHOBbIX YIVICHOCHBIX OTIOKeHuH K wry oT Kpyre 
POBCKOrO Me€CTOPO*RMeHUA, CUMTABLUeErOCA AO HACTOAMMerO BpeMeHH 1Ox*KHOM Y 
HULWeH YrIeHOCHOCTH B STOM patone. He ucKoYeHa BOSMOXKHOCTh, 4TO YIuIe! 
HBIC NaJCOPeHOBbIe OTMOKEHUA NPOMOMKAIOTCH UM Jaslee K ory, HO He B Ipeye 
BOSBBILMeHHOCTeH ropuctou yactu KamuarKn (rye OHM, MOXeT ObITh, pasBUTHI, 
B BbICOKOM CTeHeHH MeTaMOpHs0BaHHOM COCTOAHHH), a B paBHHHHOM 4a 
rye MaleoreHOBble TOMA MOryT 3aeraTb NO HeOreHOBbIMH HM Tye MOSTOMY 
Hapy2KUTb MX MOXKHO OyJeT TOKO HyTeM rtyOoKoro Oypenus. 

Jla6opatopua reonormu yrs TocrynHa0 

Axajlemau Hayx CCCP 17 | 1957 
UMTUPOBAHHAS JIMTEPATYPA | 


1A. H. Kpumtrodosuy, Teonornueckui o630p erpan Jjanbuero Boctoxa, 1! 
A.H. Kpumtodosuy, Tp. Lansnerocr. fo oc B. 62 (1934). 3 A 
pulurTrodosuy, Marep. no usyy. Oxorcxo-Kompimex. Kpaa, cep. 1, B. 5 (f 
A. H. Kp ne Todosu4, B. J. UW punaga, Onpenenutenb MesosolicKoit (ps1opBr 
i, MrOoas Jl. B. Kpwmrodosuu, Tp. BHUIPH, nos. cep., s. 23 (1 
MW. B. Waeuaxos, Tp. HIPW, cep. A, B. 123 (1939). 7? A.B.UWlep6axosB, 
Kamuatck. kommuekcu. akcnem. AH CCCP 1934—1935 rr., B. 5 (1938). 8 A. B. Iep 
Ko Beep. Kamuarck. KOMMIeKCH. oxcnet., AH CCCP 1936—1937 rr., B. 1 & 
K. Bogdanowitch, Geologische Skizze von Kamtschatka, 1904. 
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MHHEPAJIOF HA 


H. Tl. THXOHEHKOB, E. H. CEMEHOB-u M. E. KA3AKOBA 


MEPBAA HAXOAKA 3JIBNWAKTA B CONSE 
(ITpedcmaeaeno axademuxom JI. H. Mfep6akoevm 11 I 1957) 


pnugquT NasZrSi,O,;.3H,O ornocutcs K YHCy pequaltmux WHpKOHHeBEIX 
spaos. Jio NocieqHero BpeMeHH OH Ob H3BeCTeH JIHMIIb B WeIOUHDIX Ter- 
irax IO. lpennangqun, rye Opi ycranopsen [. JIungqctpemom B 1894 r. (3). 
} CCCP sbNHAUT BrepBble Oblul OOHapyxXeH aBTopamu B 1949 r. B Terma- 
x Jloposepckoro maccuBa (KoupcKHl m-op). Tak Ha3bIBaeMbIii THTaHO- 
MMT, ONMCaHHBIM U3 TerMaTHToB XuOuH A. H. Jla6yHuopnm B 1926 r. (4), 
NOCJeAYIOWNX HCcMeOBaHHAX (7) OKa3aICA HOBbIM MUHepasiom — ma6yH- 
ToM BaTiSi2O,-2H.2O, He HMelomlMM OTHOINeHHA K IIbIMAUTY. 

} MermMaTuTax JIloBo3sepcKOrO MaCCHBa 9SJIBIMAUT BCTpeyaeTca B BUAe Oesx 
[AJIbHO-JJYYHCTHIX CPOCTKOB y]JIHHEHHO-NpH3MaTHYeCKHX KPHCTAaJVJIOB B Hy- 
aX JIpy3 posoBoro ambOuTa. BenuunHa OTJebHbIX KPHCTaNIOB JOcTuraer 
.,0,3 X 0,1 em. Kpuctannbt vacto OecUBeTHbI, NpOspayHbl, OONAaaoT wWes- 
ICTbIM OJIECKOM H OTYUCTIIHBOH BePpTHKaJIbHOM WITPHXOBKOH Ha MJIOCKOCTAX 
HocTtu. Munepam slerko pacileliaetca Ha ToHYaluIMe HrwH. CnatnocTp 
pILeHHad, B AByX HalpaBmeHuax (0 mpusme). M3n0m sanosucTpii. Uepra 
a. TBepfocTb 5. YembubIi Bec 2,615 (onpeqeteH rHApoctaTHyecKHM B3Be- 
AHEM). 

} Muctutyte kpuctanmorpapuu AH CCCP B. HM. Cumonospim metojom Bpa- 
i OMpefeyieHbI pa3Mepbl SJIeMeHTAapHOH AYeHKH SbMUMAUTAa: a, = 7,4, 
14,4, cy) = 7,05 kX. V»>=752 kX’. KonwyectBo @OpMyJbHBIX eQHHUIL B 
€HTapHOH AueHKe 9JIbMUAUTA 


pete 3 lo Tos 
~ 166M ~~ 1,66-599 


n eal 98 = 72. 


[eOaerpaMMa JIOBO3epCKOrO SJbIKANTa IpuBesqeHa B TAO. 1. Ona BIIONHE 
THUHa JleOaerpaMMe STAJIOHHOrO TpeHaHACKOrO dIbUMAUTA. 

} uuiudbax IIbMMAUT OecllBeTeH, OOMaaeT HH3KHMH (CepbIMH H 2KeJITHIMH) 
pdbepeHUHOHHBIMH OKpacKaMH NepBoro Mopayka. SepHa, Kak MpaBuJo, 
ICHHTeTHUeCKH CIBOMHMKOBAaHbI, BCJIeACTBHe 4YerO MHHEpas BeCbMa TOXOXK 
bOuT, OObIVHO HaxoOJalluvicd BMecTe c HMM. OT MocueqHero abIMAUT 
yaeTCA TlaBHbIM OOpasom Govlee BbICOKHM peulbe(poM H OTYeTIMBOM craH- 
bIO MO YWIMHeHHIO KpucTanoB. IloKasaTeM MpesOMMeHHA 92J/IbUMAMTA: 


Nz = 1,577, Nm = 1,569, Np, = 1,563. 


lunuepan onTuueckH JByOcHbIii, MonoKUTeNbUBIH. 2V = + 84° (cpequee 
usmepenuit). Yqnunenne orpuuatenbuoe. B HCl, H2SO4u HNO3 3buv AUT 
acTBopsetca. PasmaraeTcA OH JIMIIb B MJIaBHKOBOH KHCJIOTe. 

‘aK H3BeCTHO, B JIMTepaType OMYOJMKOBAH TOKO OHH XMMMYCCKHH aHaJH3 
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ambnuyutTa us Tpenmanquv, BbimomHeHHbI JIMHyCTpeMOM B 1894 r. Bro} 
ananu3 (Ta6n. 2) mpouspeyzen M. E. Kasaxosot B 19521. 43 IOBO3ePCKOFO | 
TepHaua. . 
TaOnmunma 
MexnocKocTHble paccTOAHHA, H8MepeHHbIe MO WeOaerpaMMaM 9JIbIMAUTA. 
(Fe-nayuenue, dk = 57,9 mM, dy = 0,6 mm) 
SnbnuAzuT— las OnEnuaAuT— 3 a 
gor) SRSS2IE »-clvccoe futosscapouliM Tpenmanans, 1 cop, “flososepo 
rs) r= 
a d, A I d, A A I d, A I d, A 
e I A A 3 A e2\ 
4 3 6,94 6 | 6,95 18 7 1,759 8 4,757 | 
2 3 6,55 3 6,457 19 ze 418 TiPArl 4 1,720 
3 2 aie 6 ay 414 20 4 1,685 3 1,684 
4 4 4,82 3 4,81 21 a 4,990 8 1,590 
5 3 4,14 5) “eA Dis 2 1,560 3} 1,560 
6 2 3,60 5 3,05 23 6 1,492 7 1,484 
7 40 3,26 10 3,25 24 5 1,466 6 1,467 
8 7 onl, 8 3,10 25 6 1,435 Tf 1,435 
9 5 2,93 8 | 2,94 26 7 4 352 8 4,352 
10 4 PROS 6 2,66 27 2 {7328 3 {| o2e 
44 5 2,52 gil a s4 28 3 1,193 4 4,185 
12 5 2) BAS) i 2,39 29 7) ie 3 1,186 
43 4 Pre AllS) 2 Pre Al Tl 30 5 4,129 7 Re. 
14 3 2,09 4 2,09 34 2 41,415 i) fae 
15 4 2,00 5 2.01 32 5 1,089 5 1,088 
16 a 4,945 8 1,948 33 4 1,075 4 4,075 
17 5 4,827 5 | 4,825 34 3 1,042 4 4,042 


Aunamutuk H. H. Caynacxaa 


CnekTpaJbHbIM aHawiv¥30M, BbIMomwHeHHbIM H. B. Jlu3yHoBpiM, B IBN] 
(ONOIHUTEIbHO YCTaHOBJIeHO IIpHCyTCTBHe TapHua, OepHIHA, CTPOHLMA, M 
HHA, MapraHlia U MTTpHA (cnaOble AHHH). 


Zo 4,0 
10 


200 400 600°C 


Puc. 1. Kpuppie o6e3B0xKHBa- 
HHA QIbMMAMTa MW KaTansmenra: 
I — snpnugur(Jloposepo), 2 — 
9IbIHLMT (aHHpe SamOonnHH 
(*)), 3— xatanneutT (Xu6uubI), 
4 — xatamusenr, 5 — Ga-xKa- 
TaneuT (qaHHble SamOoHHHH 


(*)) 


Qupmuqut B Jloposepckom maccuBe HedeNHHOBLIX CHeHUTOR BCTE 
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Kak MoKa3bIBaeT CpaBHeHHe Pe3YJIbTATOB aHa 
30B (TaO1. 2), MOBOSepCKHH IIbNMAUT MOUTH HVE 
oTIMVAeTCA OT rpeHsaHAcKkoro. PopMysa WIbMU] 
NaeO -ZrOg- 6Si0z-3H20 = Na2ZrSi,-O,,-3A 
XapakTepHO JOBOJIbHO BBbICOKOe COJepKaHH 
JIOBOSePCKOM IJIbNUAUTe HHOOUA Up NOTH Nos 
OTCYTCTBHH THTaHAa. OTM elle pas No_TBep»x jae 
BO3MOKHOCTb H3OMOPPHOTO 3aMeINeHHA IWHpKO 
HHOOHeM. 

Kpupant 06e3BOKUBAHUA SIbMMAUTAa, Torys 
naa O. B. Kapnosol, mpupeyena Ha puc. 1. 
CPpaBHeHHA 3feCb 2%Ke TMOMeNIeHbI KPHBbIe 06e3! 
XKUBaHHA SIbUMAUTA MW KaTallwieuTa, BbluepyeH 
M0 JaHHbIM SaMOouuHH (4). 

Pe3yJIbTaTbI TEPMUYECKOTO aHaH3a, CBUJeT 
CTBYIOWNHe O BBbIJeICHHH BOAbI H3 MHHEpasia B 
TepBane 120—200°, a Takxe OMBITHI SaMConll 
BbIABHBIUHe CHOCOOHOCTb O6e3BOXKEHHOMO JINN IE 
BHOBb NOrmOMWaTb BOY, TOBOPAT O «MeOMHTHE 
XapakTepe BOJbI B 9bUHAUTe. B cBa3H C 9F 
opMyJy SIbIMAUTA WpaBMJIbHee NMCaTb Tak, K 
mpeqmaraet SamOonnun, T. e. NagZrSi,O,,-3He 
a He: NaeZrSi,O,,(OH),, kak uuHorga yaaa 
B sMTepatype. IIpu 9Tom xopomo BUNA 6130 
SbUMAMTA K KaTalueuty NaeZrSis0,-2H.O. 


B lerMaTHTax pahoua r.r. 


} (30HasIbHOrO) mermMaTHTOBOrO 
I30HTa, UMelolero MpoTsxKeH- 
‘b B HeCKOJIbKO J€CAHTKOB KH- 
STPOB. ITO MlacTOBOe MerMaTHuTo- 
TeJIO, MOWLHOCTBIO Jo 2 M, uMeeT 
M€pe2KHMOB, B KOTOPbIX MOLLHOCTb 
yaulaeTca Jo 0,5—1 m. Ha yuacrKe 
rO H3 TaKHX NepexKHMOB (Bepxo- 
p. Annyats) B nermatute Ha6s0- 
CA SHAUHTeNIbHOe cCOsepxKanne 
SMTA, BMeCTe C KOTOPbIM accounH- 
STCA PA MUHEPaJIOB, OOBIMHO OT- 
TBYIOUMX B NerMaTHTax JaHHoro 
4. BoKoBble 30HbI MerMaTHTOBOrO 
i3Z0HTA CJIOMKCHbI MHKPOKJINH-Mlep- 
IM, HeeJIHHOM, apdBecOHHToM, 
)HHOM, SBAHaJIHTOM, paM3aHToM, 
MpOPuNHTOM HU MYPMaHHTOM. 
Out, oOpasyroulul MoYTH MOHO- 
€paJIbHbie YYaCTKH, Pacnosiox*Keu- 
OmmKe K UeHTpy TropH3onta, 
3HT B. Bue paWasbHO-syUHCTHIX 
STKOB HW (py3. Cpequ aspbOuta, 
\pbii XapakTepH3yeTCAH  sApKo- 
NBOH OKPpacKOH, HaXOJHTCH 9JIb- 
MT B BHe MpH3MaTHYeCKHX KpH- 
IIOB, OOpa3sy!ollMX CKOMVeHHA, 
akxKe STHJMAUMHT, 


Annyais u Kydrupion. Ha r. Ansyaiies 
MAUT OOHApyxKeH B WenTpasbHolt 


yacTH 4eTKO yudppepeHuupoBaH- 
2 


NAioapineg 7B 
PesyIbTaTbI XHMHYECKUX AHAJIH30B 3JIbMUAUTA 


Tpenuan- 
CCCP, Jlosposepo nua, Hap- 
capcyK 
Komnonext 
aTOMH. 
* pec. % | komMuecTBO BEC va 
KaTHOHOB 
SiO, vy ales} | 954 09, 44 
ZrO, PAY Se) 165 20,48 
TiO, 0,05 — Gre 
Nb.O; 1,43 40 —_— ” 
FeO 0,14 4 0,14 
CaO 0,43 7 @) Aly 
Na.O 9,89 318 10,41 
Ko 0,19 4 0,413 
H,O 9,94 44102 9,64 
12 Ord =a == 
Cl 0,418 — 0,15 
Cymma 99 ,83 400,53 
—O-=F,, Cl 0,09 0,04 
99,74 100,49 
AnaJMTHK M. E. Kasakxopa, |[. Jlungct- 
IO, pem, 1894r. 


pasmepom yo 8—1l10 cm B uameTpe, 


KBapUw, allaTHT HW HelITYHHT. Accouualua SJIBIU ATA 


I3OBbIM aJIbOHTOM ABJIAeTCA XapakTepHoH. 


{ Muctutyr muvepanornu, reoxumHy 
HW KPHCTaNJIOXHMHH peAKHX 3J1eMeCHTOB 
Axkaylemuu HayK CCCP 


Iloerynuno 
8 I 1957 


IMTHPOBAHHAA JIATEPATYPA 


1A.H. JIa6yuuos, JAH, cep. A, 39 (1926). . 
2G. Lindstr6m, Geologiska Féreningens Forhondlinger, 
4F. Zambonini, Doelter’s Handb. d. Mineralchemie, 3, 1, 1913. 


TIAH, 101, Ne 6 (1955). 
1894). 


2E.U.Cemeuos, T. A. Bypo- 
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ITAJIEOHTOJIOVH Al 


Uuaen-Koppecnonyent AH CCCP A. Lr. BOJIOr {MH 
K CTPOEHHIO BHYTPEHHErO OPFAHA APXEOWMAT 


BrepBble BHYTPeHHIOIO IIpHpoyly cKesleTa y apxeowwaT aBTOp ycTaHOBHl 
MaTepHaJie H3 KOJWICKUMH apXeOWWaTOBbIX H3BeCTHAKOB, COOpaHHol T. M. 
16o B 1946 r. no p. Kust na cepepHom ckone xp. Kysnerkoro Ama-Tay B oT- 
CHUAX HH30B Cpefuero KemOpua (#). Torga yanocb cpequ OcTaTKOB apxeo- 
P-OOBIMHOM COXpaHHOCTH OOHAPYyXKUTb OAMH 9K3ZeMIIAP, Y KOTOPOrO YacTHYHO 
JAHMIACh CTPyKTypa MALKHX TKaHeH BCJIEACTBHE, MO-BHMMOMY, UX MOBBILIeH- 
) OOLISBECTBJICHUA H ObICTporo 3aXOpOHeHHA B OcayKe Gaccefina. [pu stom 
SPIMEHHO OTYETJIHBO BbIABHJIOCb CTPOeHHe HapyKHOH MATKOH OOOMOUKH y Ky6- 
IIpaBHJIbHbIX aPXeOWMAaT, Yepes KOTOPYtO, a TakKe H Yepes NOPb! Hapy2x*HOH 
IKH, IpOXOQuIa CHCTeMa Y3KHX TPyOuaTHIX KalMJJIAPHBIX CocyyoB. MmMenno 
TaKHX KallWJWIAPHbIX COCYAOB B CKesleTe apxXeOlWMaT, OKa3bIBaeTCsH, H OOpa- 
IBAIHCb MOPbl B H3BECTKOBbIX WJaCTHHUaTHIX OOpa3s0BaHHAX — B Hapyx- 
M BHYTpeHHell cTeHKaX, B NeperopogqKax H HHUIaxX. BHyTpeHHHe OKOH- 
HA KallHJWIAPHOH HapyXHOH CTeHKH YToNasIH B MHOFOCJIOHMHOM MsArKOli 
1H, KOTOPad BbICTHJIara SJIEMeHTapHble yuaCTKH H MOBe€pXHOCTb Tepe- 
OK B HHTepcelaTaybHbIX KaMepax. Ho, nNoxanyl, caMbIM WHTepec- 
| ObIIO OOHAPy2XKeHHe OCTATKOB, OCTATOUHBIX CTPYKTYp MATKHX TKaHeli 
HTPaJIbHOW MOIOCTH, re y apXeOWMAaT, KaK OKa3asOCb, MOMeLLaICH BHYT- 
HHH Oprah, HECOMHEHHO, BbINOJIHABLUHH OOMeHHbIe (PYHKUHH. 

3AMeUATEIbHbIL IK3eMIUIAP apxeolwatTa, OlNpeeseHHbIH aBTOPOM Kak 
aaeocyathus demboi Vologdin, B HoBol HomMeHKaType — Ajacicyathus 
boi, — yanocb H3y4HTb TOAbKO 0 eEMHHOMY MlomepeuHOMy ceyeHHio KyOKa, 
JlalO OCHOBaHMe MO-HOBOMY TIpeCTaBJATb H BHEILHHM BU MpaBWJIbHbIX ap- 
jwaT — celTawyeli, HMeBINHX y3KO-KOHMYeCKHH KyOoK. IIpeqnomoKuTeJb- 
IIpoobHoe ceveHHe STO COpMbI HW ee BHEIMHHH BU MOKasanbl Ha pu. |. 
Y OTMCYCHHOH Bile (OpMbI TyOuaTbIii, NPOHH3aHHbIM CHCTeMOH KaHaJOB, 
PPeHHHH Oprah TpecTaBAJICA COCTOALIMM M3 MOMepeyHbIX MocJefoBa- 
HbIX HACJIOCHHH, CJIErKa BbIIYKJIbIX BBepX. 

IpH U3yYeHHM aBTOPOM KOJVJIeCKIMM aPXeCOMMATOBbIX H3BECTHAKOB, COOpaH- 
H. IT]. Muxuo B 1956 r. B 3aOalikambe, B patione Ta3umypcKcro 3aBoJa, 
eceline p. 3oubl, yalocb OOHapyXKUTb JOBOJIbHO MHOFO OCTATKOB apxeolna’, 
CTHUHBIM COXpaHeHHeM y HHX CTPyKTYpbl MArKUX TKaHel. II[pu sToM Takue 
[bl MATKHX TKaHeli, 3aKpeMMeHHbIX ObICTpOH cboccumM3aluel, YCTAHOBJIEHDI 
PM PasMUIHOTO CHCTeMaTHYeCKOrO Toso*KeHuA. OWHAa U3 9STHX POpM 3acsy- 
aeT ciellHaJIbHOro OMHMCaHHA. 


Kuiacc SEPTAIDEA 
Orpaqy LOCULOCYATHIDA 
Cem. LEECYATHIDAE 
Pon Leecyathus Vologdin, 1957 


<yOKH WMeIoT MpaBuibHoe cTpoenue. Hapyxuant WM BHYTpeHHAA CTeHKH 
JOCTBIMH OKpyrvibIMH Topamu. IJeperopoyku mmocKue, OpHeHTHpoBaHHble 
[aibHO, OM3 HapyKHOH CTeHKH pactenmomuecd HayBoe. B obpasyio- 
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UHeCH TPH STOM Ue CO CTOPOHbI Hapy2KHOH CTCHKH BXOAAT canocl aa 
y3KHe TeperopoAKH, MO-BAAMMOMy He CMbIKaloulHecA C MePBbIMH. HI p 
Archaeocyathus yavorskii Vologdin, 1931, c p. Huaxkneit Tepcv, HHKHHH k| 
6puii Ky3neukoro ‘Ama-Tay (°). 


Leecyathus mikhnoi Vologdin, sp. nov. Puc. 2 


O6paser Ne 2038 (18), Konmekunu H. IT. Muxuo, 1956 r., Oaccelih p. So, 
Gabalikasibe. : : 

Onucau te. Ky6oxk cierka NpOAOJIbHO HSOPHYyTbIN, POPOBHAHBIM, CO 3 
YHTeIbHbIM BEPLIHHHbIM yriom (40 20—25°). M3rn6 ero, Mo-BHAMMoMy, Ha 


HaeTCa C TOUKH MpHKpeleHHA K CyOcTpaTy, BCIeACTBHe Yero ero BHYTPeHt 
CTeHKa Ne€pBOHAYaJIbHO 3aK 


J[bIBaeTCAH BKCUeHTPHYHO (p 
2,e). TlonepewHuK BO B3pocy 
cTayquu He TpeBocxoyuT 1¢ 
18 MM. | 

HapyxkHas cTeHKa, TOM 
HOH OKoOsO 0,1 MM, HMeeT Ya 
pa3MellleHHble TMOpbl TOro 
pa3Mepa, uepe3 KOTOpbIe ny 
XOMWIH KanvswIApHble Tpye 
H3 WHTepcenTabHbIxX Ka 
Hapyxy. IIpH 9TOM MAPK 
HapyxHad  oOOo10UKa Kyo 
HMela TOMHHY OKOO 0,4) 
0,5 mM. IIpoun3prBaBliHe | 
KanWJJIApHble COCYAbI am tl 
HBO M3rHOalcb B ee TOMI 
Op OOWIEM DPaBHOMePHOM pai 
MeULeHuH. 

BuytTpeHxad CTeHKa TOV 
HOH 0,26—0,30 MM HMesIa Top) 
TOTO 2%e pa3Mepa. Sets: 
TIPOMeKYTKH MexKJy Topal 


Picc. tick Janieyathous \(rcheanelatiniiadembon Maieqeth ia aaa | 
alive 1cye é cya ell 1 
odin Og St ME Soe oy pre tia eat oe. Heperopowkn, Sana 
CTaHOBJIeHHe HCYesHYBWHX YaCTeH BHYTPeHHero oOpra- THe VATE PBA JOM,” Hea 
Ha, 6 —ero mpefnoaraembld BHeWHHH Bug. 5%. KPYNHOMOPHCTHIe, B HadaJIbHe 
P. Kus, Kysneyxnit Ana-Tay, Hu3bi cpequero KeMOpHaA.  YyacTH KyOKa MpoctTple H OObi 
Kona. T. M. Tlem6o, 1946 r. HbIe (puc. 2,8), BHe3anHo cll 
HOBHJIHCb 110 HapyxKHOMy 
Kpato (IpHMepHo Ha '/; IWMpHHbI) paculenasiouluMuca. B stu pacuyenbi-me. 
CO CTOPOHbI HapyXHOH CTCEHKM BXOAUJIN NONOIHHTeIbHbIe Y3KHe TMeperoposkl 
KOTOpble C Ml€PBbIMH, IO-BHAMMOMY, He CMbiKaJIHCb. J[uametp ux nop— 0,2 mM 
[Ip nonepeynuke kyOka B 11,0 MM ux uncao JocTHrano 26, uTO JaeT cenTam 
HbIM KOapPPUUMeHT OKONO 2,4. MuTepBabublli KosppuUHeEHT OKO 2,0—2,2. 
CoxpaHMBIIMeCsd CTPYKTYPbl MATKUX TKaHell (puc. 2) oKa3bIBaloT, UTO TKal 
9TH Obl MHOrOCNOHHbIMH. B wHTepcenTasIbHbIX KaMepaX OHH HaCavBaJHCb | 
CTeHKaX KYOKa H Ha MOBepXHOCTAX ero NeperoposOK, OCTABIAA YaCTh HX OP 
cTpaucTBa cBo6oqHOH. B Ha6mtogatrontelica B TIpOSpauHbIxX WWwIMdax cucTeme H 
TepcenTavbHbIX KaMep STH CBOOOAHbIE OT TKAHEH WeIH BbIFIAAAT HempaBHl 
HbIMH, MPHXOTJIMBO H3OrHYTbIMH, PasJIMYHbIM OOPas0M CoeAMHAOULHMUCHA Ap’ 
€ APYPOM, YTO MPHXOAMTCH MPHSHaTb PesyJIbTaTOM AecsopMalHH TKAHel, MpoM 
mefuel MocMepTHo. Ha pacuyenJeHHbiX YaCTHX Meperopogok ITH TKAHM OKa3! 
BaloTCA OTJIOXKCHHBIMH B HECKOJIbKO CJl0eB (OT ABYX JO 6 H Gomee), KAK BHU 
M3: (pHe.).23 6. 
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Puc. 2. a— Leecyathus mikhnoi Vologdin, sp. nov., nomepeuHoe ceyeHHe B po- 
3padHOM Wane. Cnpapa — npupocmuii zpyroli 9k3emninp Toro xe Bua; Moposa 
nepeOuTa TpelllHHaMH, 3alOJIHeHHbIMH KapOoHaTamH; 12; o6p. 2038 (18), Konan. 
H. II. Muxuo, 1956 r.; 6 — mpoyombuoe ceyenue Toro xe ak3emmApa; 14 X; BHA- 
HBI MpOAOJIbHble paspesbl BHYTpeHHeH CTeHKH H CHcTeMa TpyOuaTbIX KaHasOB 
BHYTpeHHero OpraHa, 3aHHMaBIUero WeHTPaJIbHY!O MOJIOCTh; 6 — 3K3eMMMAP TOTO 
*Ke BHA B IMUMHOUHON CTaQHH pasBHTHA C MPOCTLIMK MeperoposKaMU HM 3KCIeHT- 
PHYHOK WeHTpasbHOH nmosocTbiwo 14x 


B uwkKHel YaCTH KYOKOB H3YCHHbIX JBYX S9K3EMIMIAPOB COXpaHHach OT 
PYIWeHHA CTPyKTYpa BHYTpeHHero Oprana, 3aHHMAaBILerO, MO-BHHMOMY, IIpH- 
3HEHHO BCIO IleHTpaJIbHy!o NowocTb. Bowbuias (Bepxuaa) uaeTb sTorO Oprana 
SAXOPOHEHHA Clea CrHHTb WIM Oblla BbITpbI38eHa JPyPHMH 2KHBOTHbIMH, 
MOXHO TpHOONTaMH (?). B nonepeyHOM Hu MpOOsbHOM ceyeHHAX 9TOrO 
leyaTeIbBHOrO OOpas0BaHHA BHAHa CHCTeMa B3aHMHO CoOOmmaOMMxcsH Tpy6- 
bIX KaHaJIOB, KOTOPbI€ B OOMLEM OPHEHTHPOBAilbl MPOLOMbHO. OTxoAsa OT Op 
TpeHHeH CTeEHKH MOA yVIOM K Heli OKOO 60° 9TH KaHaNbI, HanpaBseHnubie 
YaJla K OCH KYOKA, 3aTeM M11aBHO OTTHOasINCbBBepX. Mx nonepeyHHk Yale Obi 
YYIIbIM, PexKe OBAJIbBHbIM, Pa3MepOM CL cpeHeM OKOvIO 0,3 MM. ITIpu 3Tom Ka- 
Ibl PACMO/araJIHCb B OOMLEM PaBHOMePHO Yepes MPOMeAKYTKH MIpHMepHO TOrO 
Ppa3Mepa, MecTaMH COOOHIascbh Apyr c Apyrom. CoxpaHuBluMecs CTpyKTyp- 
> OOpas0BaHHA, XAPaKTepH3YIOUlNe STOT BHYTPeHHHi Opran apXxeounaT, no- 
bIBAIOT HEOJHOPONHOCTH ero cTpoeHus!. CreHKH KaHAJIOB BbICTHaJIHCb CIOeM 
[ypOSpayHOH MaCCbl, OTHOCHTeJbHO YTOJULEHHbIM, KOTOPBIi, BEPOsITHO, CO- 
AJI U3 PECHHYKOBOH TKAHH, CHOCOOCTBOBAaBIUeH TOKY BOJbI C MHULeEBbIMH Ya- 
Wamu. Pecnwyukosbili Col pacnosaravica Ha TOHKOM (B ude Gomee npospay- 
1) ClO, KOTOPbIi, B CBOIO OYepelb, NOKPbIBa Goee MaCCHBHbIe OOpasoBaHHA 
KY KaHaJlaMH, MO-BAJHMOMY COCTaBJIABILUHe CHCTeMY ONOp JIa BCero Oprana. 
uiude OHH BbIpaxKeHbl TeEMHBIM, TOUTH YePHbIM KapOOHATHbIM BeLLeCTBOM, 
OATHO COflepxKallHM B H3O0OHJIHH OCTATOUHbIe OPraHHyeCKHe KOMMOHEHTHI, 
NOJWI€XUT COMHEHHWO, YTO 3TO HE TO BeLLECTBO, H3 KOTOPOTO OOpa30BbIBaJIC A 
eT apxeouwaTa (YTO NOATBepxAaeTCA H HEOAMHAKOBOH COXpaHHOCTbIO ero 
iCKOIa@€MOM COCTOAHHK). 
Murepecuo, uro TpyOuaTble KaHaJbl BHYTPeHHero OpraHa B MeCTaXx HX CoOOO- 
1HA C MOpaMH BHYTPeHHelt CTEHKH HMeIOT CBOeOOPAa3Hble MePeMbINKH B BHe 
TEM IJIeHOK (NauKH 10 3—6 uITYK), HaCOeHHbIX OHA Ha JAPYrVio H BbITYyK- 
< B CTOPOHY OCH KyOKa. 
B Tomuje MArKOM TKaHH KaMep HM UeHTpadbHOH MomocTH MecTaMH 1aGvItoO- 
TCA TOHKHE KallHJJIApHble COCYAbI, {HaMeTpom OKouIO 0,05 mm. Kpome Toro, 
3000 AHbIX NOJIOCTAX HHTEPCelTaJIbHbIX KAMeP MECTAMH BHJHbI PeAKHe MJIeHKH 
pIPYATOH TKAaHH. 
CpaBHeHHe H OnNnpefeneuH ue. HaccnoBpannn JaHHbix CTpoeHHa 
eropooK tbopMa MOxXeT ObiITb OTHECeHA TOJIbKO K poy Leecyathus Vologdin, 
7, HO CTPOeHHe HHTePBaJIJIOMA, CelTaJIbHbIH H MHTePBaJIbHbI KOSpPPHUHeHTHI 
MO3BOJIAIOT OTOXKJeCTBUTb OMHcbIBaeMy!o topmy c Leecyathus yavorskii 
ogdin, 1931. Ilostomy ona BbijeseTCH B HOBbIM BH, Cc Ha3BaHHem ero Lee- 
thus mikhnoi Vologdin, sp. nov. B ¥ecTbh reoglora OTKPbIBaTeJIA apxXeollHa- 
oi dbayHb! B Boctounoli CuOupu H. II. Muxuo. 
Takum oOpa30M, B JMarHo3 JaHHOrO pojja culeyeT BBeCTH JOMOIHEHHe, 
eTHTb peKoe IIpHcyTCTBHe BO BHYTPpeHHUX NOJOCTAX KyOKa MJIeHOK Ty- 
yaTOoH TKaHH. ‘ 
CrpoeHve CHCTeMbI KaHaJIOB BHYTPeHHero Oprana JaHHOK POpMb! OKasbIBaeTCA 
Hb HAaMOMHHAIOWMM KaHaJibl WeHTPaJIbHOH TogocTH, omMcanHble E. MW. Mar- 
ofi y ORHOrO H3 peAcTaBuTeseH MO3qHHX apxeouuat — Nematosalpinx 
1otomica Miagkova, 1955, “3 wyqOBCKHX CO0eB BepXHero cHuypa Ces. 
wia. E. WU. Markosa, omucbipad CucTeMy TpyOuaTbIX JIOKy eH WeHTpaJIbHOH 
OCcTH Ha3BaHHOit dopmpl {c AHametpom 0,1—O0,15 mm), oTMeyama, 4TO 3TH 
asbl TAHYTCH MpOMOJIbHO HM 3aTeM OTTHOaIOTCA K HapVKHOMY KpaW, T. €. 
TyTpenHeli cTeHKe. CyleqyeT OTMETHTb, YTO KYOOK YpasbCKOH (opMbI NouTH 
HHJPHUeCKHM, H, BEPOATHO, UCCJeAOBATeb HENPAaBHJIbHO MONS HalpaBJeHhe 
ra opraHH3ma. 
InucEIBaemas (popMa, T10-BHHMOMY, OO1aJala CHOCOOHOCThIO PasMHOXKATHCA 
yepe3 JIMYMHOUHYIO cTasuio, Tak MH MyTem moukoBanus. Muorja 1Ba no 
JICTBY DPaSBHBaBWIMXCH KYOKA CpacTaucb, IDHYeM MO3AHee PasBUBIINICA 
cnocaO/lMBavics K (pOpMe MOBepXHOCTH HapyKHOH CTeEHKH Ooslee panHel OcoOH. 
PacnpocTpaHeHHE OMNMCAHHOH (POpMbI Moka JIMWb OPpaHHyeHo 
feamMu 2aOalikasba: ab Soya, B HECKObKUX KHOMeTpaXx OT ayn Iupa 
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Bo3pacT: TOprawiHHCKHH TOPH3OHT, HH3bI CpeAHero KemOpua. Pop 
eTpeyena B cooOmectBe c Tersia nodosa Vologdin, Protopharetra_ biparti 
Vologdin, Coscinocyathus aff. howelli Vologdin, Renalcis granosus Vologdi 
Epiphyton tenue Vologdin, Ep. fruticosum Vologd., uro yKa3biBaeT Ha I 
jane cBa3eli y OoraToro 3fecb (bopMaMH TatoueHosa C paHOHOM Xp. Capb B Mc 
romuu (2) u paiionom r. Kpacnoapcexa (Toprammuo). 


TlaneontomormueckHH WHCTHTYT Tlocrynuao 
Axayemuu Hayk CCCP 23 IV 1957 


UMTHPOBAHHAA JIATEPATYPA 


1A.T.Boaorguu, Tp. Mour. kom. AH CCCP, Ne 34, B. 10 (1940). 2 A. 1. Bovame 
nun, M3s. AH CCCP, cep. reon., Ne 1 (1948). 3 A.T.Bonmorgaun, JLAH, 111, Ne 4 (195 
4E. WU. Marxosa, JIAH, 104, Ne 3 (1955). 
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Jloraane Akafwemun nayr CaGE 
1957. Tom 114, Ne 5 


MAMEOHTOMOLPH A 


B. Tf. MOPOSOBA * 


HAJXCEMEHCTBO ®OPAMHHH®EP GLOBIGERINIDEA 
SUPERFAM. NOVA H HEKOTOPbIE EO MPEJCTABUTEJIN 


(IT pedcmaéaeno akademukom H. M. Cmpaxoeoim 3 I 1957 } 


Hosetiiime ksaccuukaunn nenaruyeckux cbopamunnudep (‘, °, °, 1°) ocHoBaHEt 
a cuctemaTuke JDK. Keummana (3,4) c TeMH HJIH HHbIMH H3MCHeHHSIMH, BHeCeH- 
BIMH B Hee M. neccuepom (°), H JonomHeHHAMM Apyrux apropos. JK. Kenan 
acIipeseIH BCeX MJAHKTOHHBIX (bopaMHuHHdep Mexjly YeTbIPbMs CemMelicTBaMH. 
tlobigerinidae Carpenter, 1862, Globorotaliidae Cushman, 1927, Heteroheli- 
idae Cushman, 1927 u Hantkeninidae Cushman, 1924. M. [ueccnep crpynmupo- 
aJl HX B TPH CeMeliCTBA, HCKJIOUMB Bce cemelictBo Heterohelicidae kpome nog- 
emMelicrpa Giimbelininae Cushman, 1927, koTopoe 6bI0 BO3BeJeHO B paHT ce- 
feicTBa, HM BBeA CeMelictBo Hantkeninidae B cemelicrso Globigerinidae B Kka- 
ecTBe ojiceMelictBa. Cemelictsa Globigerinidae, Globorotaliidae u Giimbe!ini- 
ae NOMeLIeHbI B HayceMelictBo Rotaliidae, vem noqyepKHYTO HX 6M3KOe poOs- 
TBO MexKAY coOoH HM MponcxomyeHHe oT potamuugelt. I]. Curanb (2°), 
1. H. Cy66orTnna (*) u B. Hoxopuu (°) BHoBb paccMaTpHBaiwT raHTKeHHHH Kak 
co6oe ceMelicTBo. [ioMOeHHH BCe COBPeMEHHbIe ABTOPbI CUHTAIOT CeMeEliCTBOM. 
JNyOJMKOBAHHbIe B MocweHue FObI ONMCAHHA HOBbIX POJOB H BUYOB MU MaHHble 
iO H3YYeHHIO MOPPOIOrHH, H3MeHYHBOCTH H CTpaTHrpaduyeckomy pactpocTpaHe- 
(HIO TWIAHKTOHHBIX POpaMHHHdep B Me3030HCKHX WH KaHHO30HCKHUX OTJOKeCHHAX 
CCP u 3apyOexKHbIX CTpaH NO0-HOBOMY OCBeLLaloT IBOJIOUHIO ITOH PpyNbl H 3a- 
TaBJIAIOT TlepeCMOTpeTbh HX CHCTeMATHKy. 

B mpotecce ajanTaluH K WvIaHKTOHHOMY OOpa3y 2%H3HH y Popamunudep 
bIPAOOTAaJIMCb TPH OCHOBHBIX THIa CTPOCHHA PaKOBHH, OODeAMHAIOMUX PpyMMNbl 
AMOCTOATEIbHO pasBUBAaBIUUXCA POJICTBEHHBIX (POPM, H3 KOTOPBIX Karan COOT- 
eTCTByeT CeMelicTBY FH rpynte ceMelicTB: THIbI CIHpaJIbHO-TpOXOMHbIM, 
(OXKHO-IJIOCKO-CMHPaJIbHbIH H CIHpaJIbHO-BHHTOBOH. 

CnupasIbHO-TpOXOHJHbI THM HSBECTeH C IOpbI, OObeHHAeT UpescTaBuTeneh 
emelicts Globigerinidae, Globorotaliidae u Globotruncanidae fam. nov., 
apakTepu3yeTcad HaBHBaHHeM OOOPOTOB MO HH3KOli cpa M Cue yIOUlMM 
acnioylowKeHvem Kamep: rposyesugupim (Globigerina d’Orbigny, 1826), cy6- 
Japopugupm (Orbulina d’Orbigny, 1839, Globigerinoides Cushman, 1927), 
oTammesu ub (Globotruncana Cushman, 1927, Globorotalia Cushman, 1927, 
Janorotalia gen. nov., Planorotalites gen. nov.) umm OOpaTHO-KOHMYeCKHM 
Truncorotalia Cushman et Bermudez, 1949). Globigerina — nanOonee mpu- 
[MTHBHBIL pO, OT KOTOPOTO TIPpOH3OMII0 OOJIBINMHCTBO OCTAJIbHbIX POJOB Ce- 
relictsa Globigerinidae — Ticinella Reichel, 1949, Schakoina Thalmann, 
932, Globigerinoides, Planorotalia, Orbulina. Sror xxe poy B BepXHelt YacTH 
WKHEFO MevIa Jas Hataso cemelictrpy Globotruncanidae B cocraze polos Rotali- 
ora, Rotundina u Globotruncana u cemelicrsy Globorotaliidae, cmeHuBiuemy 
nOOOTPYHKaHU B AaTcKoM spyce. B rombsy mpoucxorwAeHHA rAoOopoTamHUA 
7 Globigerina, a ue or Globotruncana cBuyeTebcTByeT TO, YTO Ha KOHEYHOH 
Tau CBOerO pasBHTHA B MaaCTPHXTCKOM Apyce MocweqHHe NOCTHYVIM BbICOKOM 
melManv3aluv, BbIPasMBINelHCA B YIIJIOWCHHH PaKOBHHLI, yBeJIMYeHHH Myika 
o6pa3opannu Kua. [IpoucxoweHHe MeJIKUX rOOMrepHHOMOMOOHbIX akapH 
WH fatcKoro sapyca (Acarinina praecursoria sp. nov.) H HWxKHero MameoleHa 
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(Acarinina angulata (White)) or Kpymubix, OoraTo OpHaMeHTHPOBaHHbIX M. 
aCTPHXTCKHX PIOOOTpyHKaH MaJlO BepOATHO. CnupabHO-TpOXOHJHbIN Mop 
JOTHYeCKHH THI HawOosee ApeBHHH, OT Hero MPOHSOUNIN o6a Jipyrux THM: 

JIoxKHO-IIOCKO-CHMpaJIbHbIH THM pacmpocTpaneH C HH*KHEerO Mesa AO ii 
CTOSINerO BPeMeHH HM OTJIHYAeTCA MVIOCKO-CMMpaJIbHbIM CTPOCHHeEM HapYyAKHOI 
o6opotTa; paHHve OOopoTbl paKOBHH CMMpasbHO-TpOXOMAHble, MO KPaHHeH Mef 
y MHKpocdepuuecKoH TeHepallMu, paclOoJIO%KeHHe KaMep r10Onrep HHeOBO 
Ilo sTomy THY MocTpoeHbI MpeAcTaBuTeJIM CeMeHCTBA Hantkeninidae, B KOTOpC 
OMKEH ObITh BKIOUeH pox Globigerinella Cushman, 1927, u3BeCTHBIM C BepXc 
HWKHerO Media. OT aToro pola B BepXHeM MeJY, BOSMOXHO, MPOH3OIIe Pc 
Eohastigerinella gen. nov., y KoTOporo afanTal“a K MaHKTOHHOMY OOpas 
*%KH3HH BbIPAsHMaCh B YIMOULeEHHH paKOBHHbI HW OOpasoBaHHH NaJIbUeBUAHBI 
KaMep H C HIvlaMH Ha KOHWAX. OT 90racTHPepHHed1, 2 BOSMOXKHO, H HEMOCpe) 
CTBeEHHO OT rAOOurepHHes, B HMKHeM 90LIeHe oTUeNHIcA pox Hantkenin 
Cushman, 1924, c wiMmoBHAHbIMH OTpocTKaMH Kamep. B muaHMoueHe OT 90racti 
repuHes mpousoumH pox Hastigerinella Cushman, 1927, orauuatoulMiica ¢ 
HHX paMaJIbHbIM pacmoox*KeHHeM Kamep, Hu po Hastigerina Thomson, 187 
KOMMaKTHO pacCiOJIO%KeHHble B3AYTbIe KaMepbl KOTOPOrO CHaO*KeHbI Mal 
THHKAMH. 

CnupabHO-BUHTOBOM THN pacipocTpaHeH C HHKHero Mesa (alT?) MOHBIHE 
oOnequHAeT Mpesctasutesmel cemelicrBa Ciimbelinidae, xapakTepH3yeTcsA Bb 
COKOH CHMpaiblo, BbICOTa KOTOpO!i B 1,5—2 pasa Oombule MaMeTpa, pacno.ne 
*%KeHHeM KaMep JBypsqubIM (Giimbelina Egger, 1899), Tpexpayupim (Giimbei 
tria Cushman, 1933) uaa uerpipexpagupim (Gubkinella Suleimanov, 195£ 
(?). PasBuTue IJIO OT UeTHIPEXPANHEIX (OPM K TPeXPAHIM, ABYPAAHbIM HU Bh 
ps qHO-rpo3yzeBuynbim (Pseudotextularia Rzehak, 1886) y no3qHux BepxXHeMe 
JIOBBIX TpeycTapuTelel BypAqHEIX (Giimbelina) u ABypaqHO-rposeBU THB! 
(Pseudotextularia) poop HaOmofaeTca NIOCKO-CHUpadbHoe pacnowomwenve pal 
HAX Kamep. 

Y pa3sMuHbIxX cemMeHCTB HM pOJOB TWaHKTOHHBIX dopamMuHudep B Mporecc 
MIPpHCHOCOOMeHHA K TJIaHKTOHHOMY OOpa3y 2%KXH3HH BbIpaooTasICA CXOJHbIM TIpt 
3HaK: NMOPHCTad CTeHKa C OOeryYeHHOH KOHCTPyKUMeH MH CKYJIbITYPHbIMM OOpé 
30BaHHAMH (st4eH, LIMMb!, HTJIbl), YBeEIHYMBAaIOILMMH TOBeEPpXHOCTb paKOBHHbl 
MNOBbIIMAIONIMMH ee IiaByyecTb. Tlapanmenu3M B pa3BHTHH MHOTMX pOOBBbI 
rpyin (Hanpumep, oOOpa3oBaHhe WHpoKoro NynKa c 3us1oulNM yeTEem y Glc 
botruncana, Globigerina u Truncorotalia), JaHHble u3yyenua crpaTurpadr 
yeCKOTO paclipocTpaneHHA, HAapAy C OOMLMM CXOJICTROM THIIa CTPOCHHA pakOBH 
(aCcHMMeTPHYHbIe CHMPabHbIe CPOPMbI) CBUETEMbCTBYIOT B MOb3Y MpOUCXoR | 
HHA BCeX MIaHKTOHHBIX (opamuHudep oT OAHOTO KOpHaA. YKa3saHHeM 37ec 
CAYXKUT U TO, YTO TesaruyeckHe PopaMUHNepbl Pano OGOCOSUHHCh OT OeHTOCHEI 
HW CaMOCTOSITCJIbHO Pa3BUBaJIHCb B TeyYeHHe Me3O30HCKOH MH KaltHO30HCKOH 3p 
Takax JWIMTeIbHaA HCTOPHA OGOCOGMeHHOFO CYMIeECTBOBaAHHA TO3BOAKeT 061 
€(MHHTb UX B OcoOoe HafcemelicTBo Globigerinidea superfam. nov. 


Haycemelictso GLOBIGERINIDEA superfam. nov. 


PakoBHna CBOOOAHAA, CIIMPaJIbHO-TpOXOMAHAad WIM CIMpasIbHO BHHTOBAaS, HHC 
Pa NOMKNO-MIOCKO-CHMpaJIbHaA (CKPbITO-TpOXOH Ha), COCTOMULAA U3 pala mocré 
Ne€HHO BO3pacTatolwHxX KaMep. YcTbe €HHMUHOe HH MHOXKECTBEHHOR, PlaBHe 
C H€CKObKHMH JOOaBOUHbIMH, HHOra OHO oTcyTcTByer. CreHKa H3BeCTKOBI 
cTad, MOpHcTast, OObMHO c OO/ergyeHHOM CTpyKTypoi HM OOaBOUHBIMH cKeNet 
HbIMH OOpasoBaHHAMH: CTONONKaMH, WMNaMH, uriaMu, sueAMnH. 

lOpa — ubIHe. 


Cem. GLOBIGERINIDAE 
Pox Planorotalia gen. nov. 


Tun poga Planulina membranacea Ehrenberg, Microgeologie, 1854, erp. 2¢ 
raOa. XXV, puc. 41, Ta6n. X XVI, puc. 43. Bepxunli men Tepmanuu. 
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PakoBHHa CNMpadbHO-TpoXxoNANAaA, C2KATAA M0 OCH, ]BYCTOPOHHe-BbINy Kaa 
[ YHON{eEHHaA CO CNHPadbHOH CTOPOHbI, C YOBaTbIM Hapy2KHbIM Kpaem. 
NOK y3kui. YeTbe wleseBHAHOe, Oa3anbHoe, Ha MynouHoli tropoune. CrenKa 
Kaa, MeKONOpuctas, riayKas. 

Tunuunbiii BUA ONHCbIBaeMoro pola NepBOHAYaNbHO Obl OTHECeH K Posy 
nulina, a nosquee (*,*,') — k Globorotalia Cushman, 1927, oyHaKo nocaes- 
[ pol oTMYaeTcH Oonee TOUICTOH sYeHCTO-IUMMOBAaTOH CTeHKOli u IIpHcyT- 
M€M KJ, OOPa30BaHHOrO CJHAHHeM WHNOB Ha NepHcbepHH PakOBHHBl. 
Maactpuxtckuli sapye — qatcKuit spye u mavfeouen. 


Cem. GLOBOTRUNCANIDAE Fam. Nov. 


PakoBiHa CIMpaJIbHO-TpOxonHad, poTaHeBUHad, ee JuaMeTp OObIMHO, 
[bII€ BbICOTbI, UHCIO OOopoToB 2—3, CreHka TOHKONMOpucTas, riayKasd Hn 
MlOBaTanH, YacTO C OJHHM HJK BYMA KuaAMH. YcTbe Ha MynmouHoli 
poHe, eHHHUHOe, Oa3aibHOe WJM MynoyHoe, MHOra- KpoOMe rwaBHoro 
SIOTCA JLOMOJIHHTEJIbHbIC LUOBHbIe yCTbsA. CeMelicTBO BKHOYaeT TPH posa: Glo- 
runcana Cushman, 1927, Rotalipora Brotzen, 1942 u Rotundina Subbo- 
a, 1953. 


Bepxnad YacTb HH2KHErO Melia — BEPXHHH Med (UCKJIOUaA JaTCKH Apyc). 


Cem. GLOBOROTALIIDAE CUSHMAN, 1927 


Pox Acarinina Subbotina, 1953 
Acarinina praecursoria sp. nov. 


Tonorun Ne 3507/1 (puc. 1), Mysea [MH AH CCCP. p. Xokog3p, Cepepupiit 
BKa3, WaTCKHH spyc. 

Pasmepbl: HamMetp Oompuuh 0,64—0,44 mM, B cpeqHem 0,51 MM; dHaMeTp 
ipwiwH O0,49—0,37 mM, B cpequem 0,40 MM; Bpicota 0,32—0,27 MM, B cpeqHeM 
9 wo. 

PakoBHHa C NOCKOli HA Ca60 BbINyKJONH CHHpaNbHOH CTOPOHOH VM BBbIMYyKJION 
MOUHOH; MyNOK Y3KHI, HapyKHbI Kpali BHaYasle yrOBaTbIH, MO3sqHee 3a- 


Puce. 1. Acarinina praecursoria sp. nov-, p. XoKoj3b, Ces. KaBKa3, XaTCKHH sipyc, 
cepbiii H3BecTKOBHcTHI mecuanuk c Echinocorys sulcatus Goldf.: a — Bug co cn 
DaJIbHOM CTOPOHbI, 6 —- BHA C Hapy*KHOrO Kpas, 6 — BUA C MYMOYHOH CTOPOHBI. 50% 


yraeuubiit, [Ba odopora, B MocseqHeM OT 5 AO 71/, B3AYTbIX KaMep. Tsp ray- 
Kue, Ha CMHpasbHOl cTopoHe yrooOpasHo H30rHyTbIe, Ha MyMOyHOH — IpA- 
ie, Vcrbe IleMeBUAHOe, OTKpbIBaeTCA BIyNOK. CreHKa TOHKad, AYEHCTO-LIMIO- 
Tad; WIHMOBaTOcTh Oojlee rpyOad Ha MyMOuHbIX KOHIaX KaMep H Ha TlepH- 
pun pakospuubt. Or Acarinina acarinata Subpotina- (1953, crp. 229) ~oriz- 
eTCs| MeHee KOMIMAKTHBIM pacmoOxKeHHeM KaMep HM OOJIbINMM HX KOJIMYCCTBOM 
od6opoTe. ITOT BU ABJIAeTCA MepeXOMHbIM MeK]y poyamu Globigerina u A ca- 
lina MH MpoHvsoureyt, MO BCel{ BepOxATHOCTH, OT Globigerina cretacea d’Or- 
ony. 
Tlatcknli sapye Kppma, KapKasa u Manrpmiuiaka. 

iyi 


Pox Planorotalites gen. nov. 


Tun poga Globorotalia pseudoscitula Glaessner, STI0{bl 10 MHKpoMa.., 7. 
poi. 1, crp. 32, TeKcT. puc. 3 a —c. CpeqHuM S0leH CepepHoro Kaskasa. 
Globigerina (acruuno), Globorotalia (yacTH4HO), PpaSHbIX aBTOPOB. 
PakoBHHa OYUCHb MaJleHbKas, CIMpaJIbHO-TpOXOWHaA, CHIbHO CKaTAA 
OCH, IVIOCKO-BbINyKadt WIM cia60-,BYCTOPOHHe-BbINyKaa, HapyKHbIM Kp 
IIPHOCTPeHHbIH, c KHJIeM, OOpa3sOBaHHbIM CJIMAHHeM TOHKHX IWMNOB. Ilynok y3kr 
Ycrbe Oa3albHoe, Ha MyMoyHolt cropoHe. CTeHKa TOHKaA, MeJIKO-MOpUucTeE 
TOHKO-INHNOBaTAasA. ) 
Or poga Globorotalia Cushman, 1927, ormuuaeTcH MaJiCHbKMMM pa3Mmepa. 
paKOBMH, TOHKOM CTeHKOM HM TOHKOM IWHMNOBAaTOCTbIO, OT pojla Planorota. 
gen. Nov.— IPHCyTCTBHeM KMS. 
Jlatckuh sapyc — HbIHe. 


Cem. HANTKENINIDAE 
Pog Eohastigerinella gen. nov. 


Tun poga Hastigerinella watersi Cushman, Contrib. Cushman Lab. Forai 
Res., 1931, vol. 7, pt. 4, Ne 114, p. 86, p 1,11, figs 4,5. Bepxuui me 
tbopmauna ayctun Texaca, CIA. 

PakoBuna CIMpaJIbHO-JIOCKOCTHaA, Ha PpaHHHX cTaquAx MUKpocdepuyeck 
reHepalluH TpoxowAHax, He BHOWHe HHBOWMOTHAA. Kamepbl yAvIMHeHHO-soMaC 
HbIe, WaJIbIeBUAHbIe, CO CeqaMU WpuKpenweHua ura. YcrTbe wesmeBuyuoe, € 
3albHoe. CreHKa TOHKaA, MewKO-s¥eHCTad, MOpHcTas. ) 

IIpeqctaputemu SToro pola HepBOHayaJbHO OTHOCHJIMCb K poxy Hastrige 
nella (’, *), u3BecTHOMy M3 BepXHeTPeTHUHBIX H COBPeCMeCHHbIX OTJIOKeHHH 
XaPAKTePH3YIOWEMYCH PaWaJbHbIM PaCONOMKeHHEM KaMep B HECKOJIBKHX Ts 
ckocTax. B BepXHeMeJIOBbIX, MaJIeOWeHOBbIX H JOWECHOBbIX OTJOXKCHHAX Paciip 
CTpaHeHa rpyllla BHAOB, y KOTOPbIX NO3HHe KaMepbl JleKaT B OAHOM SKBATOP 
albHOH nmockocTH. Mopdosmoruyeckad HW cTpaTHrpaduyeckad oOocoOmeHHOC 
9TOH TPyNMb! CyXHT OCHOBAHHeEM CUUTATb €€ PasBHTHEe OCOObIM STAaNOM SBOUr 
HH H BBIJeIHTb B KayecTBe HOBOFO posa. 

BepxHu MesI—9o1eH. 


Teonornyeckul MHCTHTYT Tloctynuso 
Axayemuu Hayk CCCP 27 XII 1956 


HWMTHPOBAHHAS JIMTEPATYPA 


1H. H. Cy66o0TuHA, Tp. BHHIPH, 76(1953). 2 W.C.Cy neimanos, JA 
102, Ne 3 (1955). %J.Cushman, Cushm. Lab. Foram. Res. Spec. Publ., 1, Ed. 1, 2, 
1928, 1940, 1950. 4 J. Cushman) Contrib. Cushm: Labs Rorameskes..) a4 (192 
5 M. Glaessner, Principles of .Micropaleontology, 1945. © H. W. Matthes, E 
fuhrung in die Micropaleontologie, 1956. 7 A. L. Morrow, J. Paleont., 8 (193 
8 W.L.F.Nuttall, J. Paleont.,2 (1928). %® V.Pokorny, Zaklady zoologicke Mic 
paleontologie, 1954. 19 P. Sigal, Foraminifera, pxu.: J. Pivetau, Traité de Pa 
ontologie, 1952. 
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Hoxaager Akagemun nayrx CCCP 
1957. Tom 114, M5 


PEHETHKA 


C. HW. AJIMXAHSAH u C. 3. MHHJIHH 


UCNOJIBSOBAHHE BHOXHUMH4ECKHX MYTAHTOB 
ACTINOMYCES RIMOSUS JIA NOJIYYEHHSA THBPHHbIX OPM 


(IT pedcmaeazexo axademukom H. H. IImanbeaysenom 16 III 1957) 


Kak M3BeCTHO, B MOceAHHe FOAbI Y HEKOTOPHIX OakTepuil H TpHOOB, He HMeIO- 
[MX HOJIOBOrO Tpolecca, NOwyyeHbl THOpHAubIe (pOpMbI, COBMerIalomHe MIpH- 
HaKM 2 HCXOJHbIX cop (1-8), Mexanu3M STOPO ABICHHA MOMHOCTHIO He BbIACHeH 
, OU€BHJHO, Pa3sJIMYeH B Pa3HbIX CIyyaAx. 

Y rpHOos B OCHOBe eFO JI@KUT ABNEHHe TeTepoKapHosHea, T e. pasHosjep- 
OCTH, OCYIIeCTBJIAeMOH IIpH NOMOLH aHacTomo3s0B. Hekotopbie aBTopbl yKa3bl- 
aloT, UTO Y AKTHHOMULeTOB, Ip NpopacTaHHH UX CHOP MPOHCXOAUT cMAHHe po- 
TOBLIX TpyOok (*). CApyrolt cTopoHubl, OKOHYATEJIbHO He pellieH elle BOMpoc oO T10- 
OBOM IIpoliecce y aKTHHOMHLeTOos (°, °). Bee BMecTe B3ATOe NOSBOAIO HaeAaTbCs, 
TO Y AKTHHOMHUeETOB yacTCA NOJyYHTb THOpHAHbIe PopMEt. 

IIpo6nema ruOpuqu3salun y aKTHHOMULeTOB, MOMHMO TeOpeTMyeCKOrO HHTEe- 
eca, HMeeT OOJIbIIHe MepCNeKTHBbI H B WpaKTHYeCKOM OTHOINeHHH — B CesleK- 
HH IpOAyUeHTOB AaHTHOHMOTHKOB AKTMHOMHIeTHOrO MpOHCXoxKenHuA. 

B wactosimel paOoTe Oblma cylemaHa MOMbITKa MOJIyIHTh peKOMOMHAaTHbIe 
OPMbI Mex ty OHOXHMHYECKHMH MyTaHTaMH Mpo,ylenta TeppamuuunHa — Act. 
[MOSUS, HCIOJIbSyYA HECKOIbKO MOAMPUUMPOBAHHYIO METOAUKY COBMeCTHOLO M0- 
eBa, paspadoTaHHyto Pomepom u CepmMoutuH ja rpu6os (7,°). B kayecTBe Hcxoj- 
Oro MaTepHana HCHOb30BaIuCb wWiTaMMp! 101 u 8229 Act. rimosus. 

Ana momyyenuad OHOXHMHYeCKHX MYT@HTOB BOJHaA cycneH3Ha cnop oOsy- 
anacb Y@-syyaMH, HCTOUHHKOM KOTOpbIX CJyKNa OakTepHunynad Jamna 
»Y O-30, Fatouan oKoo 60% smyyeH c AWHHOH BonHbI 2537 A. OOsyueHHbIe 
NOpbl BbICeBaJIHCb Ha uwalikH IlerpH c arapH30BaHHOH KyKypy3HOH cpesor 
meytytollero cCOcTaBa: KYKYpy3HbIi 9KcTpakT 0,0% (mo cyxXoMy Becy), Kpax- 
an 1,9%, (NHa)2SO4 0,4%, KeHPO.s 0,2%, men 0,3%, arap 2%; pH cpegpi 
,O6—6,8. Ira cpejla IpHMeHsAJIacb B KavecTBe MOJHOWeCHHOH cpefbl, Tak Kak 

KYKYPY3HOM 9KCTpakTe cCOjlepxkaTCH MHOrHe aMHHOKHCJIOTHI HM BUATaMHHBI. 
lepe3 7—8 JIHeH HHKyOaluH pH 27—28° C Bpipociuime KOMOHMM MepeceBaJIucb 

MIpoOupKH C KHAKOH MMHMMaJIbHOH cpeqol. B KayecTBe MHHUMAJIbHOM cpefbl 

CMOIb3OBaIacb CHHTeTHUeCKad cpeya Ne 10, cofepxamaa: 1,5% kKpaxmasa, 
55% (NHa«)2HPOs, 0,3% Ca(NO,)2, 0,05% NaCl, 0,05% KeHPOs, 0,05% 
{gSO4 u 2% arapa; pH cpeypi 6,6—6,8. 

TIpo6upku c MMHMMadbHOH cpefoli, B KOTOpHIX HaOMOJasICAH XOPOLIMH poct, 
TOpacbiBaJIMCb, a IpOOMPKH, B KOTOPHIX POCT OTCYTCTBOBaN, HaodopoT, OTOH- 
anucb. UrToObl NOJyIUTh U3 STHX MOCeHAX KyJIbTyPy AKTHHOMHUeTa, B HHX 
O6aBMANOCh MO HECKOJIbKO Kalleib KUAKOM KyKypy3HOH cpeybl. Bpiqeuenupie 
AKMM CHOCO6OM OHOXHMMYeCKH HefocTaTouHble (opMbl B JaIbHeWweM UeHTH- 
MILMpOBaIMCb TO AMMHOKHCAOTAM HM BUTaMHHaM. CpeAu HeHTHpMUNpOBaHHbIx 
HOXUMH4CCKHX MYTAHTOB HMeJHCb (POpMBI, Jil KOTOPbIX TpeOyIoTCA pasJIMUHbIe 
MHHOKUCJIOTHI (METHOHHH, THCTHMH, AprHHHH, TPCOHHH, JIM3HH, M€THOHHH 
peOHHH, H30/1eHIMH H BaMH) W BUTAMMHbI (HUKOTHHOBaA KHCJIOTA). 

Tlonyaenupie OHOXMMMYeCKHe MYTAHTbI MOMapHO BbICeBaIMCb Ha arapH3o- 
aHHy10 KyKypy3HY!0 WWI cuHTeTHYecKy10 cpepy. HoceB mpousBojusca CMeCbIO 
Hop usu OOpbIBKOB ru (pM OTCYTCTBUM BOS/YIIHbIX CHOP). 

Ha kykypy3Hoi cpege cpasy »%e OOHapyxusOCb cBoecOpasHoe sIBMeHHe: 
a rpaHulle KOMOHHM pa3IMYHbIX MyTaHTOB pocT M CHOpy ALMA ObIIH 3aMeTHO 
HTCHCHBHee, EM B OCTAIbHOM 4aCTH KONOHHH. Sonbl Takoro Oovlee MbILWHOTO 
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pocTa 3aHHMavIM BeCb y4¥acTOK, pacmO/Ox*KeHHbIh B MecTe COMpHKOCHOBeHH 
2 KOJOHHH, HW HOSTOMY, KaK TpaBHsO, MMe BU BaJIHKa WIM o6o04Ka. OObmH 
9TH BaIMKH OTIMYAaIHCb TO UBeTY BO3AYWIHOTO MMUeIHA OT KOJIOHHH § 
6HoxMMHYeCKHX MYyTAaHTOB (pHc. 1). OOpasoBaHHe BaJIMKOB Me?K][y KOJIOHHAMI 
OVOXUMMUECKHX MYTAHTOB He ObWIO CJIyYaHHbIM ABIeHHeEM. OHO HaOsIOLas0c 
BCAKHH pa3, KOra MpOH3BOJWICH COBMeCTHBIM moces 2 ompeseseHHbIX OHO 
XHMMYUeCCKHX MYTAaHTOB Ha Kykypy3Hy1o cpegy. Bput MpousBeqen NomapHbly 
noces 20 6HOXHMMueCKUX MyTAaHTOB B 59 pa3siMuHbIX KoMOMHaUMAX. B 44 cayy 
yanx 43 59 Ha6mlofanoch OOpa30BaHHe BaJIHKOB Me@XjJly pa3JIHYHbIMH KOJI} 
HuamMH. UntepecHo OTMeTHTb, YTO MexKy KOJOHHAMH 2 OHOXHMHYCCKHX My) 
TAHTOB, Hy alOUlHXCA B OHOM H TOM Ke (akTope pocTa, BaJIHKH B psije cay ae; 
He BOSHHKasIH. OqHako y Apyrux nap OHOXHMMYeCKUX MyTAHTOB, HYyKaroulH xcs) 
B OJ[MHAKOBBIX (bakTOpax pocta, OOpasoBaHHe BaIMKOB HMewO MecTo. MoI mornbira 


l 
i 
! 


! 
JIMCb TepecaxKHBaTb BaJIMKH, BOSHHKaBIIMe Ha rpannue 2 pa3sJIMUHbIX KOJOHMM 
Ha arapH3oBaHHy!o cHHTeTHYecKy!o cpely. B OoOuIbUIMHCTBe CJly4aeB B STH 
yCIOBHAX OT Kpaxd TepecaxkeHHbIX KYCOUKOB arapa HaudHHaJICA Me)JICHHBITI 
pocT MHUeIHA, H BbIpacTtasH HeOobIUIHe, HeMmpaBHJIbHOM OpMbl KOJIOHHH. Or 
KOJIOHHH MOpOMOPHVeCKH OTIMVAIHCb OT KOMOHHM OOOMX HCXOJHbIX KOMIOHE \ 
TOB, TIpH¥eM B KaxKOH KOMOHHAIMH OMOXHMHUeCKHX MYTAHTOB HaOsiOMauJcs 


4 
onpeyeeHHbI Tun pocta. JlaibHeHuIMi NepeHoc Ha CHHTETHYeCKYIO Cpejly BbIPOes 
IUMX YUAaCTKOB poOcTa IpHBOAM K MOABJIEHHIO TAaKMX %e KONOHHH. Jia usyqeHHsl 
IIpHpObI BbIPOCLUHX KOJIOHHH C HAX TOTOBHJIMCb CYCIeH3HH COP, HM IpOv3sBOAHJICH 
pacceB 9THX CNOp Ha arapH30BaHHy!0 KyKypy3Hyl0 HM CHHTeTHYeCKYIO Cpej[blh 
Ha cunteruueckol Cpeyle poct OTCYTCTBOBa, a Ha KyKypy3HOH — BbIpactaH 2 TH 
Ma KOJIOHHH, COOTBETCTBYIOUIUX HCXOJHbIM KOMMOHEHTAaM JiaHHOH KOMOMHaLLH} 
CoBMecTHbIM pocT OMOXHMHUeCKHY 

TaoOnauua ft MYTaHTOB MOXKHO OblIO HaOsIOaTb 

TIpH moceBe HX CHop HenmocpecTBeHHG 


AHTHOaKTe- 
Fe thansoan Ha CHHTeTHYeCKyIO Cpeqy, HO TIpH 9TON 
*MyTaHTa Jaxrupnoctb  O6bIJIO HeOOXOAHMO, YTOObI MoceB MIpoOHst 
ei] M1 
ca BOAMICH OUeHb TYCTbIMH CYyCIeH3HsAMy 
cnop (B | Ma HeCKOJbKO COT THICAY 
TIpu paszestbuom 918 13 cmop). Ilpu TakoM moceBpe Ha CHHTeTH 
BbIPallHBaHHn 924 ~20 yecKOH cpee NOABIANOCh OObUIOe KO 
MYyTaHTOB a x JIMUeCTBO M@JIKHX KOJIOHHH, MOOOHbI 
: TeM, KOTOPble BbIpacTaJIH Ha STO cpeje 
vee moceBe a M aoe oe OT Kpad TepecaxKenHoro BamuKa (puc. 2) 
CMeCbIO MUIeJINA ron H JL4 187 o 
D sasaennen 941 u 9DA 174 CopMecTHBIN TloceB. 2 OnvoxHMHyeC 
KHX MYTAHTOB IIPOH3BOAWJICA TakXe 
IIpu moceBe mu- 918 u 924 185 : 5 
UeHeM C BaJH- 392 u 924 201 B KONO 2 (bepMeHTallHOHHOH cpenolt 
KOB 941 u 924 200 coflepxKaleH 0,5% (110 Cyx. Becy) ky 


TIpumeuaune: Mytant Ne 918 nyx- KYPY3HOPO SKCTpakTa, 3% kpaxmamla 
faerca B aprvHvue, Ne 924—ps JIMSHHe, 0,4 % (N Ha)2SOa, 0,5% NaCl u 0,5% 
NeNe 302 u 941 —BMervonnne u tTpeonnne. CaCOs; pH 7,0—7,2. B stax cmyuan 

yacTO HaOsltOJacA Goee BLICOKHU ypO 

BeHb AHTHOMOTHYeCKOH AKTHBHOCTH, YM IIpH pasyebHOM moceBe 9THX MyTAaH 
ToB. HeckoulbKO TakHX IpHMepoB MpHBeyeHo B TaOn. | uv 2. B ra6n. 1 npuBe 
WeHa, KpOMe TOPO, AKTHBHOCTb COOTBeTCTBYIOWINX KOMOHHAaLWH ONOXHMHYeCKH) 
MYTaHTOB IIpH 3aceBe KoNO C BaJINKOB WIM C KOJIOHMM, BbIPOCLIMX H3 HUX He 
CHHTeETHYUeECKOH cpere. 

B raOl. 2 MpuBeeHbl pesymbTaTbI COBMeCTHOTO BbIpallMBaHHA B (pepMeHTa 
IMOHHBIX KOIOAX «KMeTHOHHHOBOTOy HM «HHalMHOBOrO» BapHaHTos. , 

Panee ObluIO NOKa3aHO, YTO AKTMBHOCTh STHX BapHaHTOB pH oOaBeHHt 
K KyKYPy3HOH cpee HeOOXOJMMbIX HM (baKTOPOB pocTa AOCTUTaeT YPOBHA aKTHB 
HOCTH MCXOfHOrO ITaMMa (°). Kak BHAHO 3 TaGn. 2, Te xe pesyJIbTaTbI Mory 
ObITh OCTHTHYTsI MH Oe3 oOaBNeHHA cHeludMyecKUX akKTOpOB pocta, mpl 
YCJIOBHM COBMECTHOrO ToceBa JBYX YKa3aHHbIX BapWaHTOB. 

TakuM o6pa30M, IPH COBMeCTHOM BbIPallHBaHHH JBYX OMOXMMM4TecKH, 
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Pyc. 1. KosoHuu copmectHoro pocta AByX OHOXHMHYeCKHX MYyTAaH- 

TOB — TpeOylollerO aprHHHH H TpeOyloulero H3801eHIHH H BaJIHH 

Ha arapH30BaHHOH KyKypy3HOH cpege. Ha rpannuie KoOHHH pa3- 
JIMUHBIX MYT@HTOB BHAHbI BaJIHKH 


Puc. 2. Kononuu copmectnoro pocta (ByxX OHOXHMHYeCKHX 
MyTaHTOB — TpeOylomlero apruHHuH H TpeOyromlero JIH3HH — 
Ha CHHTeTHYeCKOH cpeye 


nde 


faHTOB Kak B YCJOBHAX MOBepXHOCTHOrO pocTa, TaK HB PyIyYOHHHbIX ycu0- 
IX (epMeHTaWHH HaOMOAaNOcb ONpekeeHHOrO poga B3aNMOJelicTBHE MexKLY 
COJHbIMH KOMMOHEHTaMH. B pe3ysbTaTe 3TOrO B3aHMOJelicTRHA HMela MecTO 
1YHTeJIbHaA CTHMYJAWHA pocTa HU 06- 


30BAHHA TeppaMHIHHa, HalOMHHAalo- Ta6auna 2 
A THOpHANbI sppekT y BBICIUMX Op- 
{H3MOB. 

Kakosa IipHpojla 3TOTO B3aHMojel- Mueanit Ae eae 
HA, B HaCTOAULee BpeMa elle He ACHO. y arena) 
aJIH3 ONMCAHHbIX (PaKTOB H CpaBHeHHe Tia 

C HelaBHO onyOHK - 
MH eee ae ee rr Sorrel irae Ne oe.) 2207 

5 «MeTHOHHHOBbIH) BapHaHnT 72) 

XOOBACHEHHA HAG OMAeMbIX ABJICHHEH. No (1125) 

I. IIpu copmecrHom pocte JByx OnoxH- ae BapHanT 285 

QF t 

YECKHX MYTAHTOB HaOslloaeTca CBOe eae feel, {125a u 995 1725 


JA3HOE TIPOABJIEHHE CHHTPOMH3Ma 
KaKHX HOBOOOpasoBaHHH He MpoHc- 
jur. B nombsy sToro npe_nonoxKeHUA POROpUT TOT *PakT, YTO y AKTHHOMHLETOB 
TO HaOsOJaeTcA Napaedbublit poct rud (2°). Kak noxasana A. A. Benp- 
eKan (1), oOpasopanne MYyUYKOB, COCTOSIMMX H3 MapaswebHO pacrymllMnx 
D, ABIAeTCH OOBMHBIM ABJICHHEM IPH (bepMeHTalHH TpoOkyWeHTOB cTpento- 
UHHa, OMOMHIMHa HM TeppaMulHa. B nyyke mMoxer ObiTb cBblue 10 rund. 
KHe Ke MyYKH HaOOfaHCb HAMH MW y OMOXHMMYeCKHX MyTaHToB Actinomy- 
rimosus Kak B KONOaX, TaK H B yCJIOBMAX MOBepXHOcTHOrO pocta. Bo3sMoxkHO, 
) TIPH COBMeCTHOM BbIpall[MBaHHH OWOXHMHYeCKHX MYTAHTOB OOpa3syroTcA 
IK, COCTOAMMe H3 pa3uIM4HbIX rud. TecHo MpHMbiKatollve Apyr K Apyry 
pbI OCYUIECTBJIAIOT B3AHMHOe CHAOMKeHHe Apyr AWpyra HeOcTa‘OWIMMH UM MHTAa- 
IbHbIMH BeULeCTBAMH, UTO TIPHBOAHT kK Ooulee MOULHOMY COBMeCTHOMY pocTy 
10 CpaBHeHHIO C POCTOM STHX Ke OMOXMMHYCCKNX MYTAHTOB M0 OTCIbHOCTH. 
Il. B mponecce coBMectHoro pocta OHOXHMHYeCKHX MYTAHTOB MexK]y MH- 
IMAMH HCXOAHBIX (OPM MpoucxoANT oOOpasoBaHHve TrerepOKapHOHOB, cojep- 
WHX Apa OOOUX MYyTaHTHbIX THNOB ('7). B3aumojeictBue NocweqHuxX B MH- 
IMM reTepOKapvoHa OObACHAeT Oosee MOLHOe ero pa3sBUTHe MO CpaBHeHHIO 
CXOJHbIMH PopMamMu. IIpu TOM H ApyroM OOBACHeHHH pacceB KOJIOHHH COBMeCT- 
°O pocTa JOJDKeH TIPpHBecTH K BbILenJeHHIO UCXOJHbIX THIIOB, ¥TO H HaOwI0- 
TCA Ha CaMoOM jiele. Kakoe H3 yKa3aHHbIX OODACHCHHH OTBeYaeT JeMCTBUTEIb- 
OTH, MOKaXKyT JalbHeliwMe uccseyqoBaHuaA. BosBpalilascb K BONMpocy O BO3- 
9KHOCTH TOyYeHHaA THOpHAHEIX cbopm y Actinomyces rimosus, Hy2KHO CKa- 
‘b, UTO STOT BONPOC HH B KaKOM Mepe HeIb3A CUMTATbh pelieHHbIM. Kak coo6- 
ror Cepmontu mu Cnaja-Cepmontu (1°), HM yJasIocb NOJIYYHTb peKOMOHHaHT- 
e (bopmsr y Streptomyces coelicolor. BnomHe BeposTHO, 4TO MOyueHHe Ta- 
x (opM y Apyrux BUYOB aKTHHOMHLeTOR — Jeo OMxKaliuero OyAyulero. 
TT pumeaanue npu Koppexmype. Yxe mocse Cqayw paooTb! B leywaTb HaM 
{IOCb T1OJYYHTb y pAYa KOMOHHALMH OHNOXMMHYECKHX MyTAHTOB peKOMOH- 
iTHbIe (popMpr Actinomyces rimosus. 


Bcecoro3ublii + Hay4HO-HccvieAOBATeIbCKHH Ilocrynusto 
HHCTHTYT AHTHOHOTHKOB 1 TI 1957 


UUTUPOBAHHAS  JIUTEPATYPA 


1jJ.Lederberg, Genetics, 302, 505 (1947). * G. Ponté cof vo, J/AUR o pert, 
Forbes, J. gen. Microbiol., 8, Noe 1 (1953). * G Pontecorvo, G.Sermonti, 
sen. Microbiol., 11, 1, 94 (1954). 4H. A. Kpacuabunkos, Jlyunctpie rpHOKH u 
CTBCHHbIC HM opranusmpl, Mang. AH CCCP, 1938. *® E. Klienenberge TAN OMDEen 
en. Microbiol., 1, 1, 22 (1947). ® P.B. Dickenson, K. D. Macd ona lhachs fe (Sale 
robiol., 13, 1, 84 (1955). 7’ J. A. Roper, Experientia, 8, 4 (1952). ° G) Ser nom 
Rend. ist. super. di sanita, 1, Roma, LOSA pe 2 Iss eer CSM Hye HH, Cc. WU. An u- 
Hau, JIAH, 111, Ne 4 (1956). 1 K.L. Jones, Ann. N. Y. Acad. Sci., 60, art. 1, 124 
4) JL A.A. Beapnrosckag,H. B.Opaosa, Wigs. AH CCCP, cep. Ontoa., Ne dD, 
1956). 1#2S.G.Bradley,J.Lederberg, J. Bact., 72, Ne 2,219 (1956). Gs 
rmonti, Y.Spada-Sermonti, Nature, 176, 4472, 121 (1955). 
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PH3HOJOLHA PACTEHH 


A. A. KOPHWJIOB 


MOPO30CTOHKOCTb HW 3AKAJIKA PACTEHHH KYKYPY3BI 
(I1pedcmacaeno axademuxom A. JI. Kypcanoeeim 31 I 1957) 


B cneunanbuol suTrepatype M0 pacTeHHeBOJCTBy OObIMHO ykKa3bIBaeTe 
uTO KYKYypy3a, KaK TelosOOMBOe pacTeHHe, MoBpexksaetca HM YTHOHET ¢ 
3aMopo3KoB —2, —3° (13,5), Bmecre c Tem emule B 1929 r. Tonpoepr u Am 
cou (4) HaOmojaiw cyyav, Kora HeKOTOpble JIMHHH KyKypy3bl B chase 3— 
JIMCTbeB BbIep2XKUBAIH BeceHHHe 3amMopo3KH — 4,4°. Hakonell, BcTpevyaron 
yKa3aHuA, ATO Mp MacCcOBbIX MPOVM3BO,CTBeHHBIX MOCeBaX KYyKypy3bl B H 
BbIX JJIq Hee palionax CHOMpH BCXOfbI ee BbIJeCPAKHBAIOT 3aMOPO3KU Jay 
no — 7° (4). 

B 1955—1956 rr. B ma6oparopuu dusHomoruH pacrenul Kaparanyqunck 
C@JIbCKOXO3AHCTBCHHOM OMbITHOM CTaHIHH Mbl IpOBeJIH MHOTOUHCJICHHbIe OMI 
C Pa3JIMUHbIMH COPTaMH KyKYyPy3bl, Pe3yJIbTATbI KOTOPbIX MO3BOJIAIOT HaMeTH 
MyTH CeeKUHH KYKYPYy3bl Ha MOPO3OCTOHKOCTD. 

Tlocep npousBoyMicd B OOuIbIMMHCTBe ClyuaeB CYXHMH Ce€MeHaMH, HO B ¢ 
J[@JIbHbIX BapHaHTaX OMbITOB CeMeHa IIpeABapHTebHO BbIep2xXUBaINCh 10 cyT 
B TAIOUeM CHere WI pH MepeMeHHOH Temilepatype or 0 Ao 15—20°. B nepu 
OT TlOceBa JO BCXOJOB HU OCOpa3s0BaHua MepBblix 3—4 JIMCTbeB pacTeHHA cope 
*KaJMcb: a) B TenwHWe WHeM pH 20—30°, HoubIo npu 15—20°, 6) B xonoqH 
OpamKepee Hem upH 9—12° u HOUbIO MpH 2—S". 

AWMKH C pacTeHHAMH B cba3sax 3—5 JIMCTbEB TIPOMOpaxKHBaJIMCb B TeYeH 
3—4 YacoB B CIe€lHasIbHOM 3aKPbITOM NOMeEWLCHHH WIM Ha OTKpbITOH noulay 
(Ip CBOOOAHOM JlocTyle ceBepHoro MH BOcTOUHOrO XomOAHOrO Betpa. IIpomopaxk 
BaHHe pacTeHH Oblwlo OMHOKPaTHOe HWJIH MHOFOKpaTHoe. 

IIpu yuere oOnbITOB, MpoOBosuBIeMcA Nocie 2—3-cyTouHOrO npeObIBaHi 
MpOMOPaXKUBaBIUXCA pacTeHH B TeMMJIOM MOMeHICHHH, K MOJIHOCTbIO COXpaHy 
INMMCA MbI OTHOCHJIM pacTeHHsA, COBEPINeHHO He TPOHYTbIe MOPO3OM WJM CO Culal 
NOJMepSIUMM OJHHM MepBbIM JIMCTOM; pacTeHHA Cc NoOAMepsiuuMH 2—3 HCTbAl 
Mbl CUMTAJIM MOBpeKCHHbIMH; K MOrMOuIMM MbIl OTHOCHIM pacTeHua, MoTepA 
iuHe Typrop IIpH OTTaHBaHWH MW MMeBLIMe OTMHpAaIOlylo Hayj3eMHy!O Maccy - 
Ha3aBMCHMO OT TOPO, OTpaCTaJIM JIM OHM IPH JaIbHeiwemM MpeObiBaHHu B TeHIM 
HIM Her. Cneqyer NojuepKHyTb, YTO B OO/bUIMHCTBe CIy4aeB, Kora MpCMOp 
*KHBaHHe BeOCb Ip Temleparype —4,—5°, pacTeHua pe3ko JleMNIHCcb Ha J 
rpynubl: MornOume MW MOsHOCTbIO HIM MOUTH MOMHOCTbIO COXpaHHBUIHeC 
MpOM@XYTOUHBIC, MOBPEXKJCHHbIe, BCTPeyasIHCb pel{KO. 

B UcMbITaHHH OblIO J€CATb COPTOB C pa3JIMYHbIX CeJIEKILMOHHBIX CTAaHU 
3eCb Mbl IIPHBOAHM JaHHble TOJIbKO MO TEM COpTaM, C KOTOPbIMH ObIvIO MocTa 
NeHO HaHOOuIbilee YHCIO OMBITOB. 

Ilepppii onbir Ob NpoBeyen oceHbIo 1955 r. c yeTHIPbMA copTaMH, Ip 
yYeM MOCEBLI elaIMCb B TpH cpoka —c25 VIII yo 4 1X B amuku, pasy 
MCHHbIe Ha MeTeOpOJOrHyecKOH TMoWayke. SHawNTeMbHble KONeOaHHA cyTe 
HOH Temmlepatypbl C MOXONOLaHHSIMH HOUbIO cocoOcTBOBaIH xXopomiel 3aKkaul 
pacTennii. 

Temuepatypa yuHTbiBalach 10 CpOuHOMy H MHHUMasbHOMy TepMoMeTpaM — 
NOBepXHOCTH NOUBbI B HeNOcpeACTBeEHHOH OsMsocTu oT pacteHuli. 17 IX 61 
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eH HAT 3aMOpo30K (— 1,5°), 18 IX 3amopo30k ycunusca Jo —2,5° u 19 IX— 
—3,4° ¢ CeBepO-BOCTOUHBIM BeTpOM, 3aTeM HacTyNMO Norerwenne, 
IIpocmorp Jannerx, mpuBeqenubix B Tab. 1, MoKasbIBaeT, ITO B pase 2—3 
-ThEB PAaCTCHHA SHAYHTEIbHO Ooee YCTOHUHBbI, YeM B (pase 4 JIHCTbeB HM UTO 
AH MOJIOMbIX pacTeHHH OKa3sasocb oT 12 Jo 30%, COBEPUICHHO He NOBpex]eH- 
X 3AMOPO3KOM 10 —3,4° TIpH CeBepo-BOcTOUHOM BeTpe. 


Ta6auna 1t 


MoposocTodkKocTb CopToB KYKYpysbl Mocle fpeObiBanusa npH 
TeMlepatype 70 — 3,4° 


9 Tol cH. 
A ee col ee 
moceBa co = 8 o ae 
sf g ae us Nee Tegel 
Bo | Seo)  i-f | “4222-1 
65 SES] omer arr 
4 25 VIII | Boponexckas 76 Ae ay 38 62 
30 VIII 3 13 30 57 
4 1X 2 12 62 26 
20 VIII | Cepepo-Jlaxorcxaa 4 a 50 33 
30 VITI 3 itil 33 56 
4 1X 2 20 40 40 
25 VIII | Xappkosexan sy6opuz-| 4 8 42 50 
30 VI Had 3 33 44 2s 
4 1X 2 20 66 9 
25 VIII | Anma-Aruucxan 236 4 44 66 
30 VIII 3 27 18 55 
4 IX 2 0) 50 


Tlocaeqyrouive OMbITHI TpOBOAHIHCbh C pacTeHHAMH, BbIpalleHHbIMH B TeNJIHUE 
cbasbl 3—5 JIMCTbeB MPH BbICOKOM TeMIepaType H pH HelpepbIBHOM OCBe- 
HHH H B XOJOHOM OpaHrkepee C NOHM2KEHHOM TemMilepaTypol (mocse 3aKaJIKH). 
PacTeHua BbIepsKuBalHcb 4 4aca Ip TemMmepatype —4°, IpHyeM BO MHO- 
x CyYatX MOBTOpHO To 2—4 pasa B Teyenve 10—15 qued. 

B ra6a. 2 cBeyeHbl JaHHble pxAjja OMbITOB (BCero HCIIbITbIBAJIOCb CBBIIUe TbI- 
iH pactenuit). Mpl BUAHM, YTO HaOsMOJaIOTCH MOBOJIbHO OOJIbIIHe MeKCOpTO- 
€ pa3JIHYHA B MOPOSOCTOHKOCTH, HO ropa3qo pesv¥e pa3IH4YHA BHYTPH copTa 
KY PACTeHHAMH, MOMABLIMMH Ha MOPOS HeMOcpeACTBeHHO H3 TEMVJIMUbI, W pac- 
IMAMH, JIJIMTeIbHOe BPeMA 3aKaJAB- 

IMHCH TPH NOHM2KCHHbIX TeMIeparty- Ta6Onmuna 2 
x. He3aKalenuble pacTekuA MOUTH He CpaBHuTeJbHad MOpO30CTOMKOCTB COpTOB 
JIEpAUBaIU JVIMTeJIbBHOTO MOPO3a JO kykypys3bl MocJle NpoMopaxHBaHHA mpH —4° 
4°; cpeqH HMX COXpaHsAOCb BCero OT 


iO 34% A Uncl0 COXpaHHBLUIHXxcaA 
a PpacTeHHi, B % 
QTu JJAHHBIe B H3BECTHOH Mepe Co- 
ACYIOTCA C IIHPOKO paciipocTpaHeHHbIM Copt Duehomiayel [paereaiin te 
[leHHeEM, UTO KYKYPy3a BbIMep3aeT Ip TeNJIHUpI opal KepeH 
° 6e3 3akKaJ- nocwie 
MmepaType HuxKe — 3°. Creqyer nog- ee ae 


DKHYTb, UTO B 3aKPbITOM TOMeIeHHH 
T 2Ke MOpo3 —4° BbIep%KUBaICA 3Ha- 


TeJIbHO JIyulie, YEM Ha OTKPBbITOM TJI0- Cesepo-J[akotcKaa 34 84 
yike pu Berpe. Tak, mo copty Cepe- BesetuyKcxan At 16 69 

P j : Boponexckaa 76 — 50 
-JlakoTcKa# B TOMeLIeHHH COXpaHA-  Py6pug BUP-25 be 97 
cb JO 60% HesaKaJICHHbIX PpaCTeHHH, Asma-AtuncKas 236 44 78 
ra Kak Ip BeTpe unCO COxXpaHHB- XapbKorcKkas 8 42 


AXCA CHUKaIOCch Jo 27—21%. 

Kak W3BecTHO, 3aKaJIKa O3HMbIX pacTeHHii CBA3bIBaeTCH OObIYHO C MOBHI- 

>HHbIM COjlepxKaHvem caxapos. AnaJIM3bi, TpoBeyenupie 5. H. Oyuuuospm, 
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lOKa3aJIH 3HAYHTebHOe YBeHUeHHe CaXapoOB Y 3aKaJIeHHbIX pacTeHHll KyK 
py3pt (Ta6m. 3). : 
B JONOHUTeIbHBIX OMbITAaX lO WeTaJIbHOMY H3yYeHHIO. NpOWeccoB 3aKkadkK 
TpeX COPTOB KYKYPY3bl, MpoBeseHHbIX 3HMOli 1956—1957 rr., Takxe Obi 
YCTAHOBJICHO CHJIbHOe HapacTaHHe OTHOCHTeEIbHOrO COeprKaHHA CaXapOB EF 
BpeMaA MpeObliBaHHA pacTeHHH Ha CBeT 
[IPH MOHWKeHHOH MOJIOXKHTEIbHON Tey 
Cojep»kanue cyMMED Caxapes: y CopTos rlepatype. ; 
& Jecaeene ae oe Y4HTbIBAA BbICOKYIO YCTOHYMBOCT 
6OJIbLIHHCTBa 3aKaJICHHbIX pacTeHHH ky 
Kypy3bl K Temmepatype 40 —4°, MbI Tipe 


Ta6auna 3 


PacreHHa Pactrenusa 
H3 TeIJIH- H3 OPdH?Ke- bITOB NOpOMopaKHBaH 
Copr Ubi 6e3 peu nocue BETAS PAR ON OEE es P P ° ue 
3 aKkaJIKH 3aKaJIKU 3akKaJICHHbIX PaCcTeHHu pw —— a ‘ 
IIpuBeyem HECKOJIBKO IIPOTOKOJIb HBL. 
; : 3amucen: 
Ce ae ae 2,2—1,2 1. Cesepo-Jaxorckan. Pasa 3—4 sue 
WauKcKan 1,81 Sd ; sor 
Asama-Atuuckasn 236} 1,19 4,47 ee 12 XII 2 oo npu—4’; 26 XI 
XappKoscKkan 23 1.19 kis 2 yvaca npH —Od. Coxpannsca 31% 


pactreHHi (9 H3 29). 

2. Cepepo-Jlaxorckaa. Dasa 3—4 auctbeB; 27 114 uacanpu —4’, | II] 44ae, 
mpH —5°. Coxpauusocb 95% pacrenui (19 u3 20). 

3. Cepepo-Jlakorckas. Masa 3—4 sucrbeB; 12 u 13 II] 4 yaca npu —4 
14 III 3 uwaca mpu —4° u 1 uac npu —S5°; 15 III] 2 uaca npn —4 
u 2 uaca mipw—o°; 17 II] 4 ywaca npu —5° c BocTouHbIM BeTpom. Coxpa 
Husoch 14% pacteHHi (5 13 36). 

4, Boponexckan 76. Pasa 3—4 sanctbeB; 28 III 4 vaca npn —4°; 29 IT 
3 uaca mpH —4° uw | uwac npH —5°. Coxpanusoch 87% pacTreHul (20 u3 23) 

5. Boponexckan 76. Dasa 3—4 sauctoes; 14 II] 4 4aca npu —4°; 15 IT 
2 uaca mp —4° u24uaca mpu —5*; 17 II] 4 uaca mpu —5°. Coxpannsocb 28 
pacteHul (7 u3 24). 

6. Be3senuyKckaa 41. Pasa 5—6 smucrpes; 15 III 4 vaca npn —4°; 16 u 2% 
III 2 vaca npu—4° u 2 uaca — npu—S’; 20, 23 u 24 HI no 4 vaca npu —d° 
CoxpaHusoch 82% (18 u3 22). 

7. Besenuykckan 41. Pa3sa 3—4 auctrpes; 12 II] 4 yaca npu —4°; 17 II] 
4 yaca mpH —5° Hu BocTOoUHOM BeTpe. CoxpaHusocb TOlbKO 4% pacTeHHl 
(1 3 25). 

8. BHMP-25. Pasa 3—4 nucrbes; 13 II] 4 vaca npu —4°; 14 uw 15 III] no 2— 
yaca mpH —4° u | vac npw —5d°; 22 III no 2 waca mnpw —4° u mpu 5°; 20 # 
u 24 III 4 uaca mpu —5°. Coxpanuanocb 100% pactreHnii (16). 

9. BMP-25. Basa 3—4 auctbes; 20 II] 4 vaca npu —5°. Coxpanunoch 50% 
pacreHHi (5 u3 10). 

[IpuBeyeHubie JaHHble MOKasbIBaloT, UTO axKe MPH BbIJepxXHBAHHH B TeYeHHE 
JOBOJIbHO JVIMTebHOTO BpeMeHH pH TemMMepaType WO —5° uacTb 3aKaJIeHHBbIX 
pacTeHuii KyKypy3bl OCTaeTCH 2KHBbIMH H COXpaHAeT BCe JIHCTbA, OCOOeHHC 
B THXY!O Torojly 6e3 XOuOAHOrO CeBePHOrO HIM CeBepO-BOCTOUHOrO BeTpa. TakuM 
OOpas0M CTaHOBUTCA BMOJIHE PeaJIbHbIM OTOOP pacTeHHit Ha MOBbILIeCHHYIO MO: 
PO38OCTOHKOCTb B Mpowecce ceseKUMH KYKYpY3bl. 

Ho Taky0 BbIHOCMBOCTb K IIPAMOMYy BO3JeHCTBHIO MOPO3a HYKHO YeTKC 
OTJEATb OT ABJICHHA, HaOOaBlUeroca BecHOH 1955 r. B Cu6upu (!). IIpu Becex 
HUX 34MOpO3sKaXx NOpAKa —5, —6° Bce pacTeHHA KYKYpPY3bI NOrHOWIM, JIMCTOUKH 
NOUePHEIH, YBANH UW MOMerMH, HO B JlaJibHeHWIeM pacTeHuaA BHOBb OTpOcJe 
HM HOPMaJIbHO 3aKOHUWJIM Bereralliio. 

Ilo coo6ujenuio A. T. Besosoposa ('), B patione Cnasropoga B Anrait- 
CKOM Kpae KYKYypy3a OTpocsa JlaxKe Nocle 3aMopo3Ka —7°. B 9Tux cayuaAX 
Haj3eMHad YaCTb PaCTeHHA THOHET, HO eCIH CeMeHAa 3aJleIbIBaNHCbh JOCcTaTOUHe 
rlyOokO (He MeHee ¥eM Ha S—6 cM) H ECAH OTMep3aioT TOKO NepBble 2—3 JH: 
CTa, BHOJIHE BO3MOKHO BOSOOHOBJEHHE POCTA CJIE/LYIOIMMX JIMCTbEB, 3aULMULCHHBIA 
B MOM€HT 3aMOpO3Ka JOCTATOUHbIM C1OeEM NOUBbI. ITY CBOeOOpasHy1O cMoCcos- 
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CTb KYKYPy3bl K MOBTOPHOMY oTpacTaHHio, OOYCIOBJICHHYIO 3HauHTebHbIM 
HaCOM MMTAT@JIbHBIX BeUECTB SHOCHepMa, HeJIb3A CMELIMBATb C OTHOCH- 
MbHOH MOpOsOcTOHKOCTbIO pacTeHHli, HMeioutel} OCOOeCHHY10 IleHHOCTb TIpH 
MEKWHH KYKYPY3bI JIA HOBbIX palioHoB Kasaxcraua u Cu6upu. 


Kaparangqnuckaa Ce€JIbBCKOXO3AHCTBeEHHAA Tlocryn.10 
ONbITHaAA CTAHILUA 16 VIII 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1 C6opx. Kyxypy3a B 1955 r., Pafionnr Ypaua, Cesepu. Kasaxcrana, Cnuo6upu u Jann. 
etoka, B. 4, M., 1956. 2U.T. Pur yc, Pacreswepogctso, M., 1952. * B. H. Cre- 
1H OB, JJoxan. Mock. c.-x. Akay. um. A. K. Tumupssesa, B. 3 (1946). 4M. YU. X anxaxu- 


}B, TeopeTHyeckHe OCHOBBI ceeKI[HH pacrenun, JJ.;-1935.- -§ W. B. TK yimKk wu, Pa- 
HHeBoycTBo, M., 1947. 


AAG 


Jloxaann Axkagemuu nayx CCCP 
: 1957. Tom 114, Ne 5 


\ 


PH3BHOJOT Hj 


MW. A. BYJIbDIFHH u 3. 7. WIAHHAKOBA 


MHTEPOWENTHBHbIE YCJIOBHbIE PE®JIEKCbI ' 
C MOYEBOrO NY3bIPA NOCJE YJAJEHHA FPYAHOrO OTEJIA 
CNUHHOTO MO3SrA 


(ITpedcmaeaeno axademuxom K. M. Boixoeoim 18 III 1957) 


Bpwio moKa3aHo (2) B corjlaCHH C HeKOTOPbIMH JIMTepaTYPHbIMM JaHHbIM 
(4,5,6,8,10 11) aro momHad Mepepeska H axe yasleHHe CNMHHOrO Mosra OT 5—6- 
TpYAHbIX TO3BOHKOB JO KpecTWOBorO OTela He HUCKJOaeT BOSMOKHOCT 
Oe3yCOBHbIX HHTEPOUeNTHBHbIX BJIMAHHH C MOYeBOrO Ty3bIPA Ha KPOBAHO 
jlaBsIeHHe B COHHOM apTepHu, WbIXaHve, CJIOHOOTeeHHe WH ABHKEHHA TOJIOBI 
co6aku. Ha 9TOM OcHOBaHHI, B COOTBETCTBHH C MopomorMuecKuMH aHHBIMH J], M 
Tomy6a (4), Hamu (?) Oblwio cyelaHo 3aKOUeHHe O CYIeCTBOBAaHHH He TOJIbK 
IIPAMBIX. (OCHOBHBIX) adptbepeHTHBIX IyTeH MOu¥eBOrTO NYSbIPA, BCTYMAaIouy: 
B CMMHHOM Mosr B OOmacTH KpecTioBoro oTAeNa (KaK TOKasaa MopdouorH 
yecku E, K. []neukoza, (*)) H CoeqMHAIONIMXCA C POJIOBHbBIM MO3rOM 10 BHYTP 
ILCHTPaJIbHbIM BOCXOJAULHMM IyTAM, — HO H IlyTel OKOJIbHBIX (JONOJHUTCJIbHBIX 
NOMHHUMaIonjHXCA BBepX TO CHMMaTHuYeCKHM WellouUKaM H SKCTPaMypaJIbHein 
CHMMaTHUeCKHM TaHryi“aM u comereHuam. I[IpuH 9TOM ObINH BbICKa3aHbI coobpa 
XKCHHA O TOM, YTO OKOJIbHbIe ac:pepeHTHbIe IyTH OOpasyloTcA KaK COMATHUCCKHM! 
adbiepeHTHbIMH BOJIOKHAMH, ABJIAIONLMMUCA OTpOCcTKaMH adibepeHTHbIX KJICTO) 
BbICOKO PaCIIOJIOXCHHbIX (BbILIe MecTa pa3spylIeHHA CNHMHHOTO Mosra) MeKMIO03BO 
HOWHBIX CIMHAJIbHBIX TaHrJIWeB, TaK HW CHMNaTHYeCKHMH addbepeHTHbIMH Ty 
TAMH, HaUHHalOlWMMHCA B MOUeBOM Ily3bIpe KIeTKaMM BToporo Tuna Jjorena 

B qambHetiem B Hamel sadopatropuu P. A. AKumosny (°) OblIO ycTaHOB 
JIeHO, UTO MO YKa3aHHbIM OKOJIbHbIM adptbepeHTHbIM IlyTAM HMHTePOLelTHBHBI 
BIIMAHHA C MOYeBOrO Ty3bIpA MOryT epeaBaTbca HW K Kope OOJIbUIMX NoOyila 
pHi. OTO BbIparkaeTCA KaK B H3MCHCHHH SKCTEPOLEMNTHBHbIX YCJIOBHbIX OTPAXH 
BaTEJIbHBIX PeJIEKCOB NO BIMAHHEM PaCTA%KeHHA MOWEBOFO My3bIPA KPOJIMKO! 
C TepepesaHHbIM CNMHHbIM MO3rOM (Ha rpaHHlle rpyHOro HW MOACHHMYHOrO OT 
yea), TAK MW B COXpaHeHHM Y HAX MHTEPOWENTHBHBIX (C MOUeBOFO Iy3bIpA) YCMOB 
HbIX OTPAXMBATEJIbUbIX pedleKcoB*. B cBaA3H C 3THM BO3SHHKJIa HeOOXOUMOCT! 
BbIACHHTb BOMPOC O TOM, Kak BbICOKO MOryT MOXHHMaTbcaA atpdbepeHTHbIe BO 
JOKHA, OOpasylollve OKOMbHbIe adepeHTHble MYTH, MO KOTOPBIM Tepeyarores 
MHTePOWCHTHBHIe BIIMAHHA Ha KOPy FOJOBHOrO MOBra. C STO WebIO MBI H3y 
YaJIM BOSMOXHOCTh COXPaHeHHA HHTePOUENTHBHBIX OTPAXHBATeIbHbIX YCJIOBHbE 
pedieKcoB c¢ MOYeBOrO Tly3bIp# Y KPOJMKOB C yJaJIeHHbIM PpyHbIM OTJeJON 
CMHHHOrO Mosra. PasMep yflaleHHoro y¥acTKa KOHTposMpoBasicA TMocsmeyIo 
IMM (TOCJI€ OKOHYaAHHA ONbITOB) BCKPbITHeM TOJIOCTH CMMHHOTO MoOBra. 

IIpeqBapureibHO KpONMKaM HakJafbIBaHcb XpoHMuecKHe (UcTysEI MOUE 
BOrO Tly3bIPH, 3aTeEM IIPOW3BOAMacb onepaluA yjaneHvaA CHMHHOrO Mo3sra 
BBujly TOro YTO KpOAHKH C OOJIIHM TpyAOM MepeHocusM yKasanHylo OnepallHio 
y HUX TpeBapuTembHO (3a 1—3 Mec.) MpoHsBO,MMach onepallua mMepepeski 
CHMHHOrO Mosra Ha rpaHulle rpyHoro MU NoACHHUHOrO OTAeN0B. Ilocme Tako! 
HOAPOTOBKH OHH Jlerue Me€peHOCHJIM OCHOBHY!O OMepaluio H pexke mornOali 


* {Ip uacTH4HOM noBpexkKAeHHn (3ayHHe cTONObI) CHMHHOLO Mosra cobaKH cOXpaHeHHe ycuoP 
HbIX HHTePOUCHTHBHBIX peeKCOB C TOHKOTO KHINeuHHKa HaOmogan JI. C. TamOapan (1953) 
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Ilepeq BbipaGotKoli nHTepouenTHBHBIx YCJIOBHBIX peIeKCOB MpoBepsivica 
por OesycOBHOrO BHCLepo-MoTOpHorO pedleKca B BHJe NOABIeHHA JBWKeHHE 
BOTHOPO B OTBET Ha PaCTAXKEHHE MOYeBOFO NY3bIPA Pe3HHOBHM OaJJIOHUHKOM, 
faBICHHBIM Yepes ipuctyy. Pacrs»Kenve MpoMsBo_MOCch HM rpaslyupoBanoch 
H MOMOULH WMpHila, COC#{HHeEHHOrO PpesHHOBOH TpPyOKOl c GOaJWIOHINKOM, 

B kayectBe ycsoBnoro cHrHaua IIPHMeCHAJOCh claOoe pacraxKeHHe MOYeBOrO 
sbIPA, KOTOPOe CaMo MO ceOe He BBISbIBAIO JBHTaTebHOl peakI{HH XKHBOT- 


Puce. 1. Bananve pa3simunof crenenn (15—25 mu) pactaxKenuaA MOyeROrO TY3bIps, 
NpeAMpHHATOLO C WebiO ONpeseMeHHA Topora Oesyc.1oBHOrO BUCHeEpO-MOTOPHoro pedple- 
KCa Y KDOJIHKa C Tepepe3aHHbIM CMMHHBIM Mo3sroM. Kpomuxk Neo 1, onbit oT 22 VI 1956 r., 
Ha 6 fleHb Nocvle Mepepe3kH CNHHHOTO Mo3sra Ha rpaHuue rpyHOrO HW MOACHHUYHOLO OT- 
We0B. OOosHaueHHA CBePXY BHH3: 3aMMCb JbIXAHHA, OTPAXHBATCJIbHbIX JBH2KCHHE 
POJOBbI, OOMHX JBH2KeHHH MepeHeH wacTH TyMOBHINa KpomMKa (AKTOrpaMMa), OTMeTKAa 
pacTssKeHHA MOYeBOrO Ty3bIpA H OTMeTKa BpeMeHH — 5 cek. Ilnppamu 3yecb H Ha 
pue. 2, 3 o603HaYeHO KOJHYeCTBO BO3AyxXa, HAKAYHBaAeMOFO B Pe3HHOBbI OaJIOHYHK, 
HaXOJAWLHHCA B MO¥eBOM I1y3blipe. 


o. IloqKpenmenve mpousBoqumocb (Yepe3 10 ceK. OT Ha¥asla pacTsKeHHA 
[eBoro Ny3bIpA) pasparxkeHHeM yXa KPOJIMKa HHAYKIMOHHbIM yJlapom (cua 
a 10 cM, Hallps>KeHve B NepBHYHOH Wenn 4 B), BbISbIBABIUHM JBIYXKeHHA 
OBbI, OOMHe JBHXKeCHHA WH H3MeCHeHHA JbIXAHHA, KOTOPble PperHCTPHpPOBaJIHCb 
KuMorpade (m0 MeroguKe A. A. Bosoxosa u T. A. OOpasyosoli (°)). 
VutepolentuBHble ycslOBHble pedwieKcbl BbIpaOaTbIBaIMcb B OMHUX CyyaAx 
lepepe3KH CIMHHOrO Mosra, B JpyrHx moce nepepeskH. Ilocue xe yqanenusa 
HHOFO MO3ra MIpOH3BOAMacb JIMIb IpOBepKa COXpaHeHWA paHee BbIpadoTaH- 
< YCJIOBHBIX pedbiekcos. B TeyeHHe OlblTa MpHMeHAOCb NO 6—7 coyveTaHHi. 
repBasIbl MOKAY pasqpaxkuTeAMH B OMbITe ObINH HeMOCTOAHHbI (BO u30e- 
que OOpa3soBaHuA yesOBHOrO pedleKkca Ha BpeMa) HM KoNeOaIHch or 2—3 Jo 
6 mun. UroObl HcKI0UHTb HaOsofatollleecA y TAKHX KMBOTHbIX MepepactArxKe- 
CTCHKH MOUEBOFO ILY3bIPA OOJIbINMM KOJIMYCCTBOM MOUH, HOCe{HHM MOCTOAH- 
J[peHaxKUpOBaJICA BCTABJCHHOHM B Hero ,Yepes (PPUCTYJY CTepHJIbHOH pe3HHOBOH 
Oxo. PesymbTaTbl OMbITOB MpeycTaBseHbl Ha KHMorpamMax (puc. 1—3). 
Kak BHO H3 pHc. 1, OTHOCHTebHO claOoe pacTAxKeHHe MO¥eBOrO My3sbIpA 
—20 Mi BosfyXa, HakauMBaeMble B OaJWIOHYMK, HaXOJAIMMHCA B MOYCBOM 
pipe) caMO 110 ceGe He BbISbIBACT TOABJICHHA ABHTaTebHOM peaKIHH XMBOT- 
0, Y KOTOporo Hepepe3aH CIMHHOH Mosr Ha rpaHule rpyHoro HW NoACHHYHOrO 
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oTsei0B. ONO HHOrAa JIMUIb cma6o UsMeHAeT (y4alllaeT) AbIXaHHe KPOJIMKa. py 
raTeibHad peakUHA y 3TOrO KpOsMKa HaOmMOMaNacb (4 TO He Bceryja) NpH Sone 
CHJIbHOM paCTS?KeHHH MOYeBOrO Ily3bIpH, BbISBaHHOM HakayHBaHHeM 25 M 
u Gonee Bo3yyxa. Ecru xe cma6oe pacrayKeHHe MOYeBOrO My3bIpA, KOTOPO! 
caMO 110 ce6e He BbISbIBaeT JBHTAaTeIbHOH peaKI[HH, CO"“eTATb C pa3/iparKeHHEl 
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Puc. 2. YcnoBuble HHTeEPpOLMelTHBHbIc OTPAXHBATECJIbDHbIC pedbseKcbl, BbISbIBaeMBIe CJla- 
6bIM PpacTAxKeHHeM MOYeBOrO TysbipsA (15 Mu), NOAKpenJIAeMbIM pas{paxeHHeM TOKOM 
yxa y KpOJIMKa C Nepepe3aHHbIM CIHHHBIM MosroM. Kpomuk Ne 1, onbit or 4 VII 1956 r., 

Ha 20 jeHb Moce Mepepe3KH CNHHHOrO Mosra H 11 onbITHDIM JeHb Nocme Hayasa BbIpa- 

60TKH HHTEPOMeENTHBHBIX YCJIOBHBIX pedJIeKCOB. 

O6o3HaueHHA CBepXy BHH3: 3aNHcb JbIXAaHHA, JBH2KeCHHH TOMOBbI, OOWHX JBHXKeHHH, 
OTMeTKa YCJIOBHOrO HHTeCPOUCNTHBHOTO CHIHaJia, OTMeTKa 6e3yCOBHOTO pasyqparke- 
HHA yXa TOKOM, OTMe€TKa BDeCMeCHH 
yXa KPOJIHKa 9JICEKTPHYeCKHM TOKOM, TO OHO CTaHOBHTCA CHrHaJlIOM OO6OpoHH 
TeJIbHOM peaKkI[HH H COMpOBOwKAaeTCH Pe3KHM H3MeHeHHEM JIbIXaHHA, OTPAXHBE 
T@JIbHBIMH J\BH2KCHHAMH FOJOBbI HW OOUeABHraTeIbHOH peakl\HelH KpouHka (c Me 
pepe3aHHbIM CIIMHHBIM MO3sroM) elle 0 AelicTBuA 9eKTpHyecKOorO TOKa (puc. 2) 

YCJIOBHaA HHTepOWelTHBHAaA peakWMA, KaK H B HOpMe (B CormacHH c Jak 
HpIMH P, A, SkuMmosu4), OOHapyKuBaeTca Ha 3 OMBITHBIM eHub Mocne 15—] 
coueTaHHi ycJIOBHOrO HW Oe3sycIOBHOrO pasyqpaxuteneH. Uepes 5—6 onbiTHbl 
AHeH OHa CTaHOBUTCH Oowlee MOCTOAHHOM M CHJIbHee BbIPaxKeHHOH, HacTyMaloule 
B cpeqHem yepes 1—18 ceK. Nocme Hayasla JelcTBHA HHTepOWeNTHBHOrO ycJO} 
Horo CHYrHaia, YKa3aHHbIM HHTePOWeNTHBHbIM yCMOBHbIM pediekc coxpanserc 
M Tlocue yqaseHua rpyfuoro oTfela cuvHHOrO Mosra (puc. 3). [pu stom Mp ¥ 
3aMeTHJIM KaKHX-JIMOO CYULECTBeHHbIX OCOOeHHOCTeH, OTJIMUAIOLMHX COBH 
HHTEPOLeNTHBHble pedJIeKCbl STHX XHBOTHBIX OT pedleKcoB, HaOmOJalouINx¢ 
y KpOJIMKOB C Nepepe3aHHbIM CIMMHHbIM MO3roM. 

MoxkHo Obi TpeqMonOxKUTb, YTO ONMCaHHad yCMOBHaA peakIluA ABNAeTC 
He WHTepOlelTHBHOH, a SKCTePOLeNTHBHOH, CBA3AHHOM C BO3MO%KHBIM Jel 
CTBHeM CJlaObIX LIYMOB, BbISbIBACMBIX LUNPHWeM Ip BBeeHHH B MOYeBOM I 
sbipb Bosfyxa. [uA Toro YTOObI UCKMOUHTb 3TO BOSpaxKeHHe, BO BPeMA OMIT. 
C BbIpaOOTKOH MH 3aKPelJICHHeM YCOBHBIX HHTEPOLUelTHBHbIX pecbeKCOB CHCT 
MaTHYCCKH MPOBOAMIMCh CHe€MMaJIbHbIe KOHTPOJIbHbIC MpPOObl, BO BPpeMA KOT 
PbIX TIPOH3SBOAMJIHCb BC€ MaHHINyJIAWMH, CBA3aHHbI€e C pacTA2%KeHHeM MOU 
BOrO Mly3bIpA#, HO WCKUOUaaCb BOSMOMKHOCTh eo pacTAXKeHHA, TAK KaK BO3I} 
BBIITYCKaJICA M3 CHCTeMbI TpyOOK Hapyxxy (MHHMoe pacTaxenuve). IIpu a1 


a2. 


3aHHO€ MHHMOe pacTs>KeHHe HHKOra He MOAKPeIJIANOCb TOKOM, Bo scex 
X CJYYaAX MbI HHKOra HE BHJeIH NOABJICHHA ONMCaHHOH BbIIMe JIBHTAaTeJIb- 
H JIbIXaTeCJIbHOU peakUHH, Tora Kak Ha HCTHHHOe pacTAxKeHHe MOYVeBOrO 


Puce. 3. YcOBHbI€ HHTepOUelTHBHbIe OTPAXHBATeIbHbIe pedsleKcbl y KPOMHKA C 
yaJIeHHbIM TpyAHbIM OTZeJIOM CIHHHOTO Mosra. KponHK Ne |, onnit ot 21 VII 1956 r., 
Ha 0 /eHb Toce yAaJieHHA CHHHHOFO Mosra. 


BIPA (KOTOpoe Bcera NOAKpelIANOCb SJIEKTPHYeCKHM yJapOM B yXO) OHA 
JuOMaacb PeryJIApHO Y BCe€X KPOJIHKOB. 
Orciojla culeqyeT, TO YKa3aHHaA yCIOBHad peaKWHA ABNAeTCH HHTepouen- 
HOH, a He SKCTepOLeNTHBHOM. OWHAaKO 3TO He HCKMOUaeT BOSMOXKHOCTH COXpa- 
MA Y KPOJIMKOB C yfaJICHHbIM TpyAHbIM OTJeJIOM CIHHHOTO Mo3ra SKCTepo- 
THBHbIX YCJIOBHBIX pedseKcoB. Tak, eCIM BbIpa6OTaTb OTPAXHBATEJIbHbI 
OBHbIM pediekc Ha cylaOoe SIeKTpH¥ecKoe pa3ypamKeHHe 3aqHel sanbl, 
KPpellJIfe€MOe SJIEKTPHYeCCKHM pa3f[paxKeHHeM yXa KPOJIHKa, TO yKa3aHHblh 
JIEKC COXpaHsAeTcH HW Nocie yaseHHA TrpyHoro oTMeNa CNHHHOrO Mosra. 
TakuM o60pa30M IIpHBeJIeHHbIe SKCIepHMeHTaJIbHble JaHHble, B COrJlacHH 
PYrHMH HaOJNOJeCHHAMHU HallieH MaOopaTOpHu, NMoKa3sblBalor, YTO Tocse pas- 
J€HHUA 3HAUMTeCJIbHBIX YUACTKOB CNMHHOTO MO3ra TO OKOJIbHbIM adPepeHTHbIM 
AM MOryT OCYIIeECTBJIATbCH (CbyHKUHOHaJIbHbIe CBA3H MOYeBOrO Ily3bIpA 
< yOOHOH MHHTepOMeNTHBHOH MOjleIH) C KOpOH ToMOBHOrO Mosra H 4TO 
ePeHTHbIe BOJIOKHA, OOpasylollve yKa3aHHble OKOJIbHbIe MYTH, BCTYNarorT 
€HTpaJIbHY!IO HEpBHY!O CHCTeMy H BbIle PpyfHoro OTfela CNMHHOTO Mosra. 
MuctutytT @u3snouoruu Tlocrynuao 
Axkajemuu Hayk BCCP 18 IX 1956 
HWHMTHPOBAHHAA JIMTEPATYPA 


1Y.A.Byaunruu, Tpyanw BMMA, T. XVII, 63, 1949; busvon. xypH. CCCP, 41, 635 
5). 2H. A. Byanrun, K. © 30puHHa-Wuxkuna, Tp. Uncr. dusnon. AH 
P, 1, 129 (1956); Tes. nox. Ha Pecny6. kondep. d@usHonoros, OHOXHMHKOB, PapMakc- 
B H Mopdonoros BCCP, 1955, crp. 15. %A. A. Bonoxos,T. A.OOpa3snoBa, 
n. akcnep. 6uon. H Mex., 36, B. 3, 68 (1953). 4 I. M. [ony 6, COopx. Bompocsi mop- 
HH MepHepuyecko HepBHo cuctembl, 7, M3q. AH BCCP, 1949. ° T. Ul. Pyreapb- 
pososa, 7. H. ymxo, E. HW. Cuneabuuxkos, Ousnon. xypu. CCCP, 19, 444 
»). *®H.M. 0 *xaxkcou, Bra. skcnep. OnON. x Mez., 28, 3501949) Ea Kelienres- 
a, COopx. Moponorua uyBcTBHTeIbHOli HHHEpBalHH BHYTpeHHUX OpraHos, 1948, crp. 163. 
B. Tou Ku xX, Pycck. busnon. axypu., 8, 43 (1925). ® P. A. AkumMosyH 4, Unt. no 
10 Th. Wernoe, Pflug. Arch., 210, 1 (1925). 1 E. Kehrer, Arch. f. Gynaekol., 
169 (1910). 
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—— SS acta: | 


Ee PH3HOJOLH; 


1 


JI. C. FAMBAP AH 


K J[EATEJIbHOCTH MOBPEXKAEHHOLO JBUTATEJIBHOrO 
AHAJIM3ATOPA 


([Tpedcmaeaeno axademuxom K. M. Botxoeoim 138 ITI 1957) 


PesyabTatbl HCCAeOBaHu NpeKHUX eT NO H3y4eHHO PyHKUMU ABuTaTelH 
HOO aHamusaTopa Ip TeX WIM HHbIX CTeMeHAX NOBpexKAeHHA ero MOpdousory 
YeCKOl CTPYKTYPbl NO3BOJIMJIM HaM YCT@HOBHTb, YTO J[BUTaTeJIbHble IMULeBBIE | 
9JICKTPOOOOPOHHTEJIbHbIe SKCTEPO- H HHTEPOUeMTHBHbIe YCOBHbIe pecpIeKCb! Md 
ryT COXpaHATbCH H 3aHOBO BbIPaOaTHIBATbCA KaK MOCMe Mepepe3KH 3aHUX CTO 
6oB CMMHHOrO Mosra (4,°), TaK H Mocse HX yaIeHHA Ha IpOTAXeCHHH HECKOJIBKU 
cermeHTos (°,*). Bomee Toro, yCTaHOBJIeHO, UTO Y XKMBOTHBIX, Y KOTOPbIX aMI 
TalMel OHO NepesHel U MpOTHBONOMOKHOK 3aqHeH KOHEYHOCTH BbIZBaHa PyH 
UMOHaIbHaA TepecTpoHka B HepBHOH CHCTeMe, TOBpexeHHe IpOBOAHHKOBO 
yYaCTH J[BHraTeIbHOrO aHawH3aTopa (yfameHve 3a{HHX CTOOOB) He MpHBOy 
K CKOJIbKO-HHOyJb CYHeCTBeEHHbIM HapyuleHuAiM JIOKOMOTOpHOrO aKTa™. Iloc 
yKa3aHHOro pa30OUleHHA MyTeH MpOMpHOUeNTHBHOH CHrHaH3alMH MXHBOTHBIE 
BbIif# H3 HapKo3a, MepeBurawoTca Ha JBYX KOHeYHOCTAX TaK 2Ke JIOBKO, Ka 
H lo onepauun (°). OcHoBbIBadCb Ha STHX JAHHbIX MW Ha JAHHBIX Apyrux uccsesC 
BaTeelH (%, 12,13,15"17), mpi clemamu 3akmouenne (1, 2,°,°), uTO MpOBOAHHKOBa 
YaCTb JBHaTeJIbHOrO aHaH3aTOopa ipecTaBseHa He TOJIbKO B 3aHUX cToOmax 
Kak IIpeqmoularaocb AO 9TOrO, HO MH B Apyrux oTAelax cNHHHOrO Mo3ra. Ec 
3TO TaK, TO IIpeACTaBIAJIO HHTepeC BbIACHUTb, B KAKHX B3AMMOOTHOIICHHAX Heé 
XOMATCH yKa3aHHble JONOMHUTeJIbHbIC NPONPHOMENTHBHbIe IyTH C pacceAHHbIM 
JN€MCHTAMH KOPKOBOPO OTAea ABHTaTeIbHOrO aHamH3atopa. JIA pelieHua MC 
CTaBJIGHHOrO BONpoca MpoBeeHbI HCCIeEAOBAaHHA, B KOTOPbIX H3y4aIHCb JBHTé 
TeEJIBHBIe YCJIOBHbIe pe*JIeKChI pH NOITANHOM NMOBpexeHHH Kak 3aHUX CTONOOE 
Tak’ H AJepHbIX 30H ABULaTeIbHOPO aHaIH3aTOpa B KOPe FOJOBHOFO Mosra. 

' ONBITHI NPOBOAMIMCb Ha Tpex co6akax B BO3pacTe 2—3 eT H OMHOM ILeHK 
B Bo3pacte 5—6 mec. OnepaTHBHoe NoBpexkAeHve OTAeNOB ABHTaTeMbHOrO aHe 
JIM3aTOpa MpOK3BOAHIOCh B pa3JIMYHOH MOCeAOBAaTebHOCTH. 

' ¥Y co6axu Tyyuku mpesBaputeibHo Obl BbIPaSoTaHbI SeKTPOOOOpOHHTedll 
Hbl€ YCJIOBHbI€ pePIeKCbI C IEBOH 3aHeH KOHCUHOCTH, a 3aTeM IIpOH3BeeHo yf 
JieHHe gyr. sigmoid. sin. JlesocropoHHee yqaseHve aAjepHol 30HbI ABuraTedil 
HOPO aHasIM3aTOpa MPHBeIO K THIMUHbIM JBHTaTebHbIM paccTpolictBam. B nef 
Bble MOCeonNepalMOHHble AHH ABWXKeEHHA KOHEYHOCTelt MpaBOl CTOPOHbI Obl 
aTaKTHUHbIMM. CorHyTble B HHYKHUX CYCTaBaX, Malbl ONTO OCcTaBaNHCh B TAaKC 
nomoxenuH. [Ip xoqp6e coOaka coBepillana MaHexXHbIe [BHXKeHHA B eByIO CT 
pouy: Hadsofaioch HapylieHue 3peHuA MpaBoro rasa: cobaKka paBou cTopt 
HOH MOp{bl yapANaCb O BCTpeyaloulMeca perpaybl, He 3ameuas ux. Ha 9 cyTK! 
Kora NOYTH He 3aMedalOCb HapylleHuii B MOXOWKe 2%KMBOTHOLO, Obl MocraBule 
NepBbI MocweonepalMonublli onpit. YcnoBule peseKcbl oKa3aucb Ham 
XOTH HX BeJIMYHHA Oblla HECKONbKO NOHMKeHHOH. Ha 18 WeHb nMoce nlepBou om 
pallau y CoOakH ObIIO NpOw3BeeHO yAaseHve 3aHUX CTONGOB CHUHHOFO MO3I 
B oOlacTH 6-ro — 9-ro rpyAubIxX NosBoHKoB. Uepes yea uaca Nocse onepalHH C 


* ViccaeqoBaHuA mpopesxenbl copmectuo c I. E. TpuropsHom. 
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<a y2Ke MOTa XOAMTb, a B OMbITE Ha CEAYIOULHH JeHb JaBana ycoBHopedsmeK- 
JHYIO peakIHIo (puc. 1, a). Y 2xuBoTHoro HaOmOamacb AWIIb aTaKTHUHOCTS 
MKCHHH 3aHHX KOHeuHOCTeH. Cnycta 10 quel nocne gropol onepannn 


a (a) 


IOonok + Sonok-  Jbonok+ JGonok+ 2 J6onok- 360u0k + 
Ce Sy 


Sti ihs oat 6S ke eS Tit 


Puc. 1. Yenosupie SJIEKTPOOOOPOHHTeNbHbIe pedeKcbl y coGakH TyuKu. Cpepxy BHM3: 
SaNHCb JBHaTeIbHOH PeaKIHH KOHCYHOCTH, OTMeTKA YCJIOBHOFO pa3spaxKeHus, OTMeTKA 
GesycNOBHOTO pa3y[paxKeHHA, OTMeTKa BpeMeHH, 5 cek. 


Ty4ku Obiia yaeHa CHrMOBHHAad H3BUIMHA Cc MpaBoll cropoubl. Ha 3 eHub 
ese STOTO coOaka, MOcTaBMeHHad Ha HOH, MOrva NepeBHTaTHCA pesKO MipHe 
NTbIBAA KOHEYHOCTAMH. Ha 6 JeHb Obi NpoBeeH OMBIT C YCOBHbIMM pe(peK- 
Mu. IIpH stom oOHapyxu- 
eb, TO Ha BCe YCJIOBHbIE 
3IpaxkeHHA coOaka pea- 
[poBasla CrHOaHveM mpaBoli 
uel ambi, B KOTOPOH yc- 
BHBIN pedsieKc BoOOIIe He 
IpadaTEiBayIca — KOMIIeH- 
TOPHaA YCJIOBHad peaklHa 
) IIporononosy ('). -B 
aHKe coOaka BHCJla_ Ha 
imKax. KoneywnocTH mpH 
OM pacioulzaJucb B CTOpo- 
1 H Hasayq. IIpu moxoyKe 
Bepilalma peskHe JBHxKe- 

if, IPHTONTHIBaa WalaMy. 
OIbITe, WOCTABJICEHHOM TIOC- Vee 
» 10-qHeBHoro Mepeppina, 
coOakH BLIABHJIaCb HOBaA 
ypMa YCJIOBHOH peakIHH" 
1 BC€ MOJIOKUTEIbHbIC CHY- 
Jbl OHA MOAHHMaIa o6e 
MHHe KOHeYHOCTH, CBHCaA | 
1 uasmMKax. [loqo6Hasa oTBer- 
1A YCJIOBHAH peakKUHA Co- : 
VaAHAACh UB JaJIbHeHIUIeM. 
BHraTesbHad peakUHA B | 
‘OT NepHOY OTMMYANACh TeM, 
0 coOaka Ha YCJIOBHBIL 
13 PaxKHTCJb MeI€HHO Puc. 2. Ponopxoii mosr co6axu Ty uKu 

HOasla KOHEYHOCTH HM Tak 

e MelleHHO pasruOaa ux (puc. 1, 6). Iloce Bcex Tpex onepaunh Tyuka B 
‘BeT Ha BbITAHYTYIO pyKy C MHUeH. MOMHMMamach Ha 3aHWe KOHEYHOCTH H 
spey[Buraslacb Ha HHX TaK Ke, KaK H JO onepalluu. 

Maxpockonmueckoe HcceqOBaHHe TOJIOBHOrO Mosra %KUBOTHOTO MOKasawo, 
(OC TIpaBoll CTOPOHE! NOMHOCTHIO OblIO yAaneHo IV none HW YacTHYHO MpHseraro- 
ve K Hemy oTJeub! VI nona (qos. orbitalis). C meBow cTOpoHbl (puc. 2) mC sHO- 
BIO OTCYTCTBOBasIO IV move MW IIpHMbIKalollve K HeMy OTAEJIbI I — II] u VI no- 
sf (10 cxeme Typesuya u BprxoscKoi). MukpockonuyecKHM aHaJIH30M, MpoBe- 
uupim MU. UA. @urypHuoll, ycraHoBseHo, YTO B riyOuHe Oopo3y COxpaHMJNCh 
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yudacTKH HenoBpexKAeHHOH kopbl. B CHHHHOM MOSTy IIOJIHOCTbIO OTCYTCTBOBAII 
3aHve CTOMObI H 3aHHe pora. 

Y co6axu Besyuiero ObinH BbIpPaOoTaHb! 3/IeKTPOOOOPOHUTeJIbHbIe ie 
pesJIeKCbI C JIEBOH 3a{HeH KOHCYHOCTH, a 3aTeM H C mpaBok. Ilocs1e HocTaTOUHO: 
YMpOueHHA YCJIOBHBIX petbsleKCOB ObLIH yaJIeHbl 3aHHe CTONOBI B OOMACTH iA) 
—8-ro rpyHbIX MO3BOHKOB, a cllycTa 16 HEH Nocse 9TOrO MpousBeeHa ABYCT 
POHHAA IKCTHPNAalHA CHTMOBHAHOM H3BHJIHHbI OobWHX MOMyuapul. He ocr 
HaBJIMBaACb Ha MOAPOOHOM ONMCaHHH pe3yJIbTaTOB, OTMeTHM, YTO TOCJe via 
HUA 3a,HHX CTOOOB YCJIOBHbIe petbIeKCbl He NOABepriHCb KaKHM-JIHOO H3M 
HeHHAM. )KHBOTHOe YeTKO pearHpoBaso Ha BCe YCJIOBHble CHrHaJIbl CrHOaHHe 
TOH KOHeYHOCTH, K KOTOpOH IIpHKpelIATHCb 9IeKTpobI. [locue Ke SKCTHPNALy 
CHPMOBHJHbIX H3BHJIMH Ha 6 JeHb y COOakH BOCCTAHOBHJIHCb YCJIOBHbIe pepleKc: 
¢ meso 3aqHe sanbl, OJHaKO Cc MpaBol OHH OTCyTCTBOBaIH. HesaBacumo 
MecTa IIPHKpeNAeCHHA IIeKTPOAOB coOaka NOAHHMasIa JIeBy!IO 3aQHIOIO KOHEeU 
HocTb. Bnepsble ycqoBHad peaKUHA Cc MpaBolt KOHeYHOCTH y Besyuiero NOABE 
Jlacb ¥epes 1,5 Mec. Mocule 9KCTHpMayHn. OMHAKO B STOT NepHoO CoOaka YaCTO Hi 
YCIOBHbIe CHTHAasIbI MOAHHMasla O6e 3a{HHe KOHEYHOCTH, CBHCad Ha JAMKax. Ma 
KpOCKONHYeCKHM HCCuIeqOBaHHeM OOHAapy2KeHO, YTO B OOOHX NOMyWapHAX TOA 
HOCTbIO ObINM paspylieHbl gyr. cruciat. ant. H Oombuiaa YacTb gyr. cruciat. pos 
MukpockonuyuecKkHM aHaJIH30M YCTaHOBJIeHO, 4YTO B CIHHHOM MOSry IIOJIHOCTB 
OTCYTCTBOBAJIH 3aHHe CTOMObI H 3aHHe pora. 

Y wenka [apyua 31ekTpOOOOpOHHTeJbHbIe YCJIOBHbIe peqIeKCbI ObIIH BBbIp 
OoTaHbl Mocse yqaseHHA 3a{HAX CTOMOOB. C ympoueHHeM MocleqHHX Oblia pa3sp 
WeHa CHTMOBHAHadA H3BHJIMHa ClipaBa, a yepes 15 WHeH — caeBa. Ilocne o6ex 
onepauui y *XMBOTHOrO BOCCTaHaBJIMBaHCb BbIpaOOTaHHble AO STOTO YCJOBHBI 
ABuraTesbuble pedbaekcbl. OScreqoBaHHeM TOJIOBHOrO MO3ra YCTAHOBJeHO, 4T 
NOBpexXAeCHHA KOPbI OblIH HeryOokHe H HaXOJHIHCb B Mpesemax CHTMOBHAHBE 
H3BHJIMH. B CNHHHOM MOSIry MOJIHOCTbIO OTCYTCTBOBAJIH 3aHHe CTONObI H 3aq 
HHe pora. 

Y co6aku Amapa Jo Havana BbIPAOOTKH YCIOBHOrO pedsekca Oblia yRanex 
CHIMOBHAHaA H3BHJIHHa JeBoro NoywiapHa, a yepes 20 AHeH — paBoro. IIp 
ONepallHH ObIH IpHHATHI Mepbl, YTOOKI MosHee H WNpe yaHTb MO3rOBYO TKaHb 
UccieqoBaHuA NOKa3asH, YTO C OGeHX CTOPOH ObINM paspylleHbI CHrMOBHJHbIE 
H3BHJIMHbI, a C IpaBol CTOpoubl H gyr. coronalis. Hecmotpa Ha Takoe pa3pyule: 
HHe MO3roBol TKaHH y COOaKH yalOCb BbIPaOOTaTb YCJIOBHbIH 3TeKTPOOOOpO 
HHTeJIbHbIM pesbleKc C IpaBoli 3aqHel KOHeEYHOCTH. OfHaKo RbIPaOOTAHHAaA peak- 
(MA He BCera MpOABJANIACh C OMHHAKOBOH YETKOCTbIO H MOCTOAHCTBOM. Cnycrs 
26 {He Mocule BTOpoH onepalau y coOaKH ObIIH yAaeHbl 8aqHue CTOODI B OO: 
JlaCTH HW KHUX PPyAHbIX CerMeHTOB Ha TipoTaKeHHH 5 cm. Ha cuehyroulwi JeHt 
coOaka MOrla XOJMTb, OMHAKO Jalibl MOABEPTbIBAMHCh, 3aHHe KOHEYHOCTH 3aJe 
Bald NepeqHHe HT. A. YcnoBuble pedieKcbl OTCyYTCTBOBaIH. Tak Kak Ipapas 
3a HAH KOHCYHOCTb OKa3aslacb Oowlee NOpaxkKenHHoH, TO c 10 AHA Mocme OnepalMe 
MbI HavaJIM BbIPAOOTKY YCJIOBHOTO pedeKca c NeBoH 3aqHeH manbi. Tlocne Me 
CAYHOH paOoTbl C 2%KMBOTHBIM yaOCb MOYYHTb YCOBHBIN pedseKc C NeBOH KO 
HeYHOCTH. OAHaKO YCMOBHAA peaKUHA, MPOABJABWIAACA B OCHOBHOM B BHJe oF 
Ae€PrHBaHuA KOHEYHOCTH, ObICTpo yracama (puc. 3). Ilocne paga noAKpennenuh 
yracluM pepwlekc NOABJIAICA BHOBb, HO HMeu OoubUIOH aTeHTHI NepHod., 
B Kone 2 Mecalla Mp MepeHoce aeKTPOAOB Ha MpaBy!O KOHEYHOCTh yack 
(Nocae AByX NOAKpenseHu) NoMyYUTh yCOBHYIO peakUHIO H Cc STO HOrH, OFF 
HaKO B JlabHeHIleM COOaka CTajla WyTaTb KOHEYHOCTH, MOAHHMAS TO JeByI, TE 
apapylo. IIpu rucromormyecKoM HCCJIeqOBaHHM CIMHHOrO Mosra OOHapyxKeHo, 
4TO MOHOCTHIO OBI YAaJeHb! 3aHHe CTOAObI, paspylWeHbI 3aqHve pora HM Cepas 
cmaHKa C WeHTpanbHbIM KaHaJioM. 

O6o6ulaa pesybTAaTbI HCCeEOBaHUH, MOXKHO 3aKJINOUNTb, ITO IPH paspylile- 
HHH OCHOBHOM YaCTH AepHbIX 30H ABHTaTeIbHOO aHamM3aTOpa KOpbl H Hapy- 
IN€HHH IeJIOCTH 3aHHX CTOJIOOB Y 2KHBOTHBIX MOryT OOpa3OBbIBaTbCA HOBbIe H 
IPOABNATECA PaHee BbIPAOOTAHHble YCMOBHbIC [BHTAaTebuble pedieKcbl. OAHAKG 
TOCJI€AHHE, B 3aBHCHMOCTH OT CTeleHH NOBpexeHHA MOSFOBOH TKaHH, MOFy? 
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“Th PasJIMIHYIO MPOYHOCTh, YeTKOCTb H opMy mposxBseHuA. Beicrpas yrawiae- 
‘Th YCJIOBHOM peakiyan y AMapa MOxeT ObITb MOCTABJIeHa B CBA3b C NOABUIEHHeM 
MOKEHUA B CHJIy ObICTPOH HCTOWJACMOCTH KOPKOBBIX KJIeETOK, a BOSMOXKHO H 
PesKOro NOHW KEHNA apPepeuTHOli CHTHaJIM3alHU OCYMeCTBIAeMOrO JIBHKe- 


a (' ). 


SoH0k+ Pbon0k+ Sonok+ 3bonok+ 


Puc. 3. Yanosuple [BHraTenbHble pedseKcbl y co6axn Amapa 
noc le Tpex onepawHh. OObacnenua cM. puc. | 


Pe3yJbTaTbl HCCeEOBAHUA B COBOKYIMHOCTH C paHee ONYOAMKOBaHHBIMH Ma- 
Masamu (*,*,4-°), a TakxKe JaHHBIMH Apyrux aptopos (3,!°,!21’) nosBomsioT 
YECMOTPeTb CTapble pecTaBJIeHHA O CTPyKType ABHraTebHOrO aHasMsaTopa 
aIOT BO3MOKHOCTb Ooslee MOMHO MpeACTaBHTb ero cTpoeHHe. B cooTBeTcTBHH 
3JIOKEHHBIM K CX€Me MOpOOrHyecKOH CTPyKTYpbl ABHTaTebHOrO aHasH3a- 
a B HACTOAMee BPEMA MOxXeT ObITh AOOaBeHO HaNMYHe NpOBOAAMUX NyTeH 
PO aHaJIM3aTOpa He TOJIbKO B 3a{HHX, HO H B OOKOBbIX H MepeQHUX CToMOax 
(HHOrO Mo3ra 
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@PH3HO/JIOTH 


b. A. KYJPALIOB, T. M. KAJIMLIEBCKAS, B. E. NACTOPOBA 
u M. E. MPEOBPA)KEHCKASA 


HEJOCTATOUHOCTb NPOTPOMBOKHHASbI KPOBU 
H TPOMBOTPONHHA Y CIIJIEHIKTOMHPOBAHHDbIX KPBbIC 


(ITpedcmaeaeno axademuxom B. H. Mlanownuxoseim 5 X 1956) 


Panee (1) Hamu 6bIIO M0Ka3aHO, YTO MOHOe yavieHve CeIe3eHKH Y 2KHBO 
HbIX BET K Pe3KOMY CHH2KEHHIO TPOMOONaCTHYeCKOH AKTHBHOCTH KpoBH. Ogu 
BPeMeHHO C 39THM HaGslofaeTCA HEKOTOPad NOTepA MPOYHOCTH KalHJJIAPHBIX € 
CYOB. 

Hactosmee uccueqoBaHve MOCBAIeHO H3y4eHHIO TeX HelMOCpeCTBeHHS 
IIPHUHH, CJIeACTBHEM KOTOPbIX ABJIACTCA KaTACTpo*HyecKoe NakeHhe TPpCMOoM 
CTHYeCKOH AKTHBHOCTH KPOBH Tl0cJle SKCNEPHMeHTAJIbHOH CIJCHSKTOMHH Y KDbl 

-Tpom6onlacTH¥ecKka AKTHBHOCTb KpOBH HaXOJHTCA B 3aBMCHMOCTH OT K 
JIMYeCTBAa MW KayeCTBA IIpOTPOMOOKHHA3bI KPOBAHDIX MIaCTHHOK (sbakTopa 3, K 
BAHBIX WwacTHHOK (°)) H OT ypoBHA CoJepxaHuA TpoMOOTponHHa B Tvia3sme ( 
B cBA3H C 3THM BO BHOBb IIpOBEJI@HHBIX IKCMEPHMeHTAX OCHOBHOe BHHMAHHe Obi 
cocpefOTOveHO Ha H3yYeHHH KOJIMYECTBA KPOBAHBIX MWaCTHHOK H HaxoAlero: 
B HHX «3apsjla» MpOTPOMOOKHHA3bI, a TaK2Ke Ha OMpeeseHHH KOHLWeHTpall 
TpoMOOTpomHHa B lyla3Me Ha pa3HbIX STalax onbiTa. Kpome Toro, u3sy4aso 
H3MeHCHHE YMCA STPHTPOWHTOB, MpoWenTa remMorsoOvHa HU MpoTpomOuna. O 
HOBPeMEHHO C STHM OMpefeANIaCh MPOUHOCTH KallHJJIAPHbIX COCYAOB WO H ToC. 
CIJIGCHSKTOMHNH. 

MaTepuas Hw MeTOAU Ka. Pabota Obina NpoBeseHa Ha OeubIX Kp! 
cax Becom of 150 go 180 r. Y 262 x uBOTHBIX B AaCeNTHYeCKHX YCJIOBHAX NOX su 
HbIM HapKO30M Oblyla MOJHOCTbIO ylauieHa ceseseHKa. Y 149 Kppic, B Tex 3 
YCJIOBHAX, C LeIbIO KOHTPOJA, Oblia yaseHa TOJbKO NOJOBHHA Cese3eHKH Mf 
COXpaHeHHH XOpoulero KpOBOCHaOKeHHA OCTABLUeHCA B OPfaHH3Me YacTH OpraH 
OHOBpeMeHHO C TpoonepHpoBaHHbIMH XKHBOTHBIMU HOA HaGwlOeHvem HaXx 
Ausocb 145 3qopoBblx Kpbic Toro »%Ke Beca. HopmMasbHble KUBOTHBIe C/K 
AONOHUTeJIbHBIM KOHTpOJIeM. Bce KpbICbI COJlepKasIHCb Ha eCTeECTBeEHHOM M0 
HOWeHHOH nulle. 

Kposb, HeoOxosuMasd Jit H3yYeHHA OeKOBbIX TPOMOOreHHbIX KOMMOHEHT 
HW (POPMeHHBIX SJIeMeHTOB, Opaslacb H3 APeMHO/i BeHbI LIMpHeM paHee paspab 
TaHHBIM crloco6om (*). Mcnomb30BpaHHbili MeTOR oNpeflenenua TpomOonsacTHy 
CKOH aKTHBHOCTH KpoBH Obl on yOMKoBaH (”), TaK 2Ke KaK H MeTOJbI ONpesed 
HHA TpomOoTponuna (*) 4 npoTpomOuua (°). IIpounocTh KanuaIApOB usyy4aa 
TeMH 2Ke TIpHeMaMH, Kak HM B paooTe (*). Unco KpoBAHBIX MIacTHHOK ompes 
AANOCb 10 MeToxy Pouno. Masku kpoBy OKpaliMBasucb 10 PomanoscKomy. Ilo 
C¥eT SPHTPOUMTOB MpoHv3BoAusCcA B Kamepe Topsepa. Kontlentpauua remord 
OuHa (B NpoueHTax) oupesenamach 0 MeToxy Cann. 

Pe3syaMbTaTb 9kCNepumMeHTa. Mazectuo (1), yTo nocae cme 
SKTOMHH Yy KpbIC HaGuloqaeTCaA HaHOovlee peskoe CHWMKEHYE TPOMOoMAacTHUeCK 
aKTMBHOCTH KpOBH Mexyy 6 u 9 HAMM Toce ONepaluu Bros npoweseHHl 
SKCHeEPHMeHTHI Ha 3HaYHTeJIbHOM MaTepvase NOTBepAuM 9TH JaHHbIe, K 
BUHO M3 Tao. 1, NomHOe yaseHHe cee3eHKH, B OTAMUHE OT yAaeHua Toul 
BUHbI OpraHa, IPHBOAUT K 3HaydHTeIbHOM NoTepe TpoMOommacTHyecKoli akTH 
HOCTH KpoBH Yepe3 6—8 Aue Nocne crieHSKTOMHM. Y KOHTPOJIbHbIX SKMBOTHB! 
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ABEPrHYTbIX YaCTHYHOMY yaJIeHHIO Cee3eHKH, H Y HOPMAJIBHbIX KPbIC HHKa- 
IX CYICCTBCHHBIX H3Me€HeEHHH B TpOMOoNMaCTHYeCKOli AKTHBHOCTH KPOBH B 
qeHHe yKa3aHHOro CpOKa OMbiTa He HaGwOMaocb. ’ 

K 18—25 quo onpira y 6oubIIHHCTBa BbOKHBINHX CIIJICHIKTOMH POBaHHbIX 
BIC (IPH SHAYHTeNbHON HHAMBUAyanbHOli BapHaOHJIbHOCTH) HaOsOanoch 
CCTAHOBJIeHHe TPOMOOMIaCTHYeCKOH AKTHBHOCTH KPOBM MOUTH JO HOpMadIb- 
ro dH3vosorMyeckoro ypoBHs. TlomHaa ciJIeHSKTOMHA HeH36exKHO Besa 
rHOeJIM YaCTH AKHBOTHBIX K 5—8 HW ONbITA, B TO BPeMA KaK Tocwle YacTHYHOLi 
JIGHSKTOMHH STO ABIeEHHe He HaOwofaoch. Tak,*43 262 cneHSKTOMHpoBaH- 
IX KPbIC NorHOs0 71 2xuBOTHOE, a 43 149 Kpbic c YacTHUHO yaeHHOli cene- 
HKOH — TObKO OHO. MutepecHo OTMeTHTb, YTO y CIMeHSKTOMMpOBaHHbIXx 
BIC KOHUCHTPalHA MpPOTPOMOHHA, KaK paBUJO, OCTaBalaCb HeEH3MeHHO HOp- 
WIbHOH, HO B OTACbHBIX CTYYaAX HaGOMOaNOCb MOUTH NOHOe H34e3HOBeHHe 
| TIla3MbI MPOTPOMONHA, UTO BCera ABAIOCb OYEHb MIOXHM MpOrHnocTHyecKHM 
)H3HAKOM. 

TaOuauna 1 


CpezHve jaHHble MO H3MeHEHHIO TpOMOonacTHYecKOH aKTHBHOCTH 
(B %) KpoBM y Kpbic Noce NOMHOM H YaCTHYHOM cneHSKTOMHH 


TiuH nocse onepalHH 


Unc10 
Ilpynna %KHBOTHBIX 
. 2KHBOTHBIX 7-8 16—26 
HeonepHpopaHuble 62 91 5 98 ,0 
CrsleH#3KTOM HpOBaHHBle 128 2133 83,5 
C yaaseHHO MOOBHHOK ce- 92 923 89,2 


JIE3ZCHKH 


H3yyeHve KOHUeHTpaluu TpOMOOTpONHHa B Ia3Me MOMOMbITHBIX XKHBOTHbIX 
)Ka3aJIO, YTO NOMHAA CIJIEHIKTOMHA, B OTJHYHE OT YaCTHYHOH, BeleT K THMO- 
yomOoTpomHHemuH. B cpeqHeM Ha 7—12 JleHb oMbITa CcoyepxanHhe TpomMOoTpo- 
4Ha MajlaeT Jo 40% H BHOBb BO3BpallaeTcA K (PH3SHOMOFHYeCKOMY YPOBHW K 21 
110 9KCMepHMeutTa (Tabs. 2). 

H3pecTHo, 4TO OuUOCHHTe3 TPOMOOTPOMHHaA B OpraHH3Me XKHBOTHBIX HaXO- 
ATCA TO], KOHTpOwieM BUTaMHHa K (4). Mcxoya u3 STOO, ClJIeHSKTOMHPOBaHHbIM 
MBOTHBIM, CTpajarolluM rHort- 


oMOOTpOTHHeMHeH, ObIJI BBEeH 
APIHTepaJIbHO IipenapaT BHTAa- 
uHa K. Uactb Kpbic losyunsa 
IbIIHe Wosbr 2-meTuu-1, 4- 


Ta6Onmuua 2 


CpeqHHe JaHHble 10 HSMeHeHHIO YPpOBHA KOHIeHTpallHH 
TpomOoTponuHa (B %) B Ma3Me KpbIC NOCJIe NOHO 
H YaCTHYHOH CIJIeCHSKTOMHH 


abToxHHOHa (10 2MrHa 200 r Tlnu nocse onepannu 


Ca Tea), ApyraA YacTb — He- Tpynna »%HBOTHBIX 


2KHBOTHbBIX 


° 
IbIUHe JO3bI CHHKAaBHTa (M10 E | exp 21 
) 7, qBaxybl, Ha 200 r Beca 2 
ta). Y 18 cneHSTOKTOMHpO- Parada tat nts Lares 
JHHBIX KPBIC, NomyyMBWHX  Heonepuposannpie , , ; 
CrleH 9KTOMHpOBaHHble 52 AG. 03) 38505) 9110 
ROE eG K, wepes C ymanenHol monopu-| 59 96,5 | 94,0 |100 


4 yaca NOocueé HHbeKILHH KOH- 
eHTpallHA TPOMOOTPOMHHA BOC- 
PaHOBUIaCh Jo cPusnomorHyec- 
oro ypoBHaA. Y 14 Takux xe 
DbIC, CJIY2KMBIUHX KOHTPOJIeM HM He MOJIYYMBIIHX Npelapata BHTaMHHAa eee 
> Ke 24uaca KOHIeHTpalua TpOMOOTpOHHAa, B CpeHeEM, CHH3HUaCb elle 
a 15%. 

HecmotpaA Ha BoccTaHoBJeHve KOHWeHTpallun TpoMGoTponHHa y MOJonbIT- 
bIX KPbIC, NOMYUMBIMX BUTaMHH K, Ao dusvoorMyecKOrO YPOBHHA, Yy HUX CO- 
DaHUIacb MO-lpexHeMy Hu3Kas TpoMOoOMNacTHYecKa AKTHBHOCTb KPOBH. OTO 
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HOH cesle3eHKH 


CBUeTebCTBYeT O TOM, YTO HaOsHOfalolleecA CHH2KCHHE KOHUCHTpallMn TPoM6a} 
TpomuHa Jo 40% mpH CMMeHSKTOMHM He ABJAeCTCA CAMHCTBCHHOH MH Be/YIIles 
IpHYHHOM KaTAaCTpouyecKoro NaeHUA TPOMOOMMaCTHYeCKOH AKTHBHOCTH KPOB 

To O6CTOATEMbCTBO BbIHYAUJIO Hac OOpaTHTb OCOO0e BHUMAHHe Ha H3ydeHHl} 
MPOTPOMOOKHHA3bl KPOBAHBIX MylacCTHHOK ((paxTop 3) — Toro BTOporo noc 
TpOMOOTpOMHHa areHTa, OT KOTOPOroO HaXOAHTCA B 3aBHCHMOCTH oOpasoBaHnl 
KPOBAHOH TpoMOoKHHasb! (*). : 

Kak BHHO H3 JaHHbIxX Ta6. 3, Moce NoHo cimeHSKTOMHH, Ha 7—8 eH} 
locate onepauuu (B OTMMUHe OT YaCTHUHOFO yAaseHUA CeeseHKH) 3HAYHTeJIbH 
CHWKAeTCA YHCJIO STPHTPOUMTOB B KPOBH NOJOMbITHBIX 2KHBOTHBIX. Ha 9TOM Pou 
y CIIM€HIKTOMHPOBaHHBIX KPbIC Pe3KO BO3PaCTaeT OTHOCHTEJbHOe KOJHYCCTBE 
KPOBABBIX MacCTHHOK (Ta6w. 3). : 


Ta6auna 3 


Cpeaane J\aHHble MO H3MeCHEHH!O KONYeCTBa SPHTPOUHTOB, remorjioOHHa H KPOBAHBIX IJIaCTHHO 
B KPOBH KDpbI¢ TMOCJIe MOJHOH H YaCTHYHOH CNVIEHSKTOMHK 


UncO SpuTPOLHTOB Hu cofeP- UYnco KPOBAHLIX MvlaCTHHOK | 
2KaHve Tremoro06HHa* 


Ha 1 MM® Kpo- 
BH (B MJIH.) 


Ha 1000 9putT- 


AHH MocsIe onepalHH polluTOB 


Ipynna %KHBOTHbIX 


8—9 17 27—36 


UvcsO 2XHBOTHbIX 
Ho onepauuu 
Uycn0 2XHBOTHBIX 
mo omepa- 

--8 gHeh 
nocyie ome- 
palluu 


un 
Oo onepa- 


7,86 | 7,50 | 7,68 | 8,64 i 
Heonepupopanuple 22 72,8 | 64.5 | 67,1 | 69,5. 10 137 | 132 | 1,128) 1,30m 


Cnaensktomupopan-| 44 | 7,80 | 3,12 | 4,95 | 5,44 40 127 | 622 | 0,976) 1,788 


HbIe€ (Oy | Zine |) BBG GE 
C ynanennok nono-| 13 | 7,67 | 7,20 | 7,49 | 8,52 37 428 154 | 1,128) 1,174 
BHHOH cesle3eHKH 68,7 | 65,0 | 66,6 | 68,5 


* Hay vepto# — spxTpouvTE! B MH. B 1 mM? KpoBH, nox YepTol —remor06uH B %. 


[Ip nepecuete KomHYeCTBa KPOBAHbIX MlaCTHHOK Ha 1 MM? KpOBH BBIAC 
HACTCH, YTO, MO-BHAMMOMy, HMeeT MeCTO HeKOTOPOe aOcOuHOTHOe YBeHYeHHe 
WHCJa WacTHHOK Ha 7—8 JleHb Nocse NOHO civieHsKTomuH. Tipu vacru4HoM 
yAaneHHuH Cesle3eHKH STOTO ABJICHHA Ha HaOsOfaeTcA. CieqoBaTesIbHO, HeJIb3A 
OObACHHTb NoTepio TpoMOonsacTHYeCKOl AaKTHBHOCTH KPOBH Y CIeHSKTOMUpO- 
BaHHbIX KPbIC KOJIMYCCTBEHHBIM HEJOCTATKOM KPOBSHbIX MIaCTHHOK — OHH CO- 
epkaTca B H3ObITKe. 

IIpu u3y4eHHu aKTHBHOCTH MpOTpOMOOKHHA3bI B KPOBAHbIX WwlaCTHHKaX M0- 
AOMbITHBIX H KOHTPOJIbHbIX KPBIC ObIIO YCTAHOBJCHO, ITO B IIpOaKTHBHPOBaHHOM 
TPOMOOTPOIMHHOM 9SKCTpakTe H3 MaCTHHOK, BbIJeeHHbIX M3 OMHAKOBOrO 
OObeMa KPOBM, BOSHHKaeT pasHoe KOMMYeCTBO TpoMOoKHHasbI. Ec mpHHATB 
3a 100% cpeqHiol0 aKTHBHOCTh TpOMOOKUHA3HI, NOYYeHHOL H3 MvacTHHOK HOp- 
MaJIbHbIX KPbIC, TO Ta 2K€ AKTHBHOCTb TPOMOOKHHAS3bI CIJIEHSKTOMUPOBaHHbIX 
JKUBOTHBIX BbIPASHTCA TONbKO 16%, a YaCTHYHO CIICHSKTOMHPOBaHHbIX XKHBOT 
HbIX TIpHMepHO 75%. CreqoBaTebHO, Moce NOMHOTO yAaJIeHHA CemeseHKH BOS: 
HUKaeT OCTpbIit AepHuMT KpOBAHO MpoTpoMOoKHHasHl (pakTopa 3 KPOBAHBIX Myia- 
CTHHOK), B CBA3H C YeM IIPH CBepTbIBAHHH KPOBM He BO3HUKaeT B JOCTaTOUHOM 
KOJIMYECTBE TPOMOOKHHA3bI KPOBH, HECMOTPA Ha OOH/IHe KPOBAHBIX MacTHHOK. 
B paOote (*) OblI0 ycTaHOBJEHO, UTO CIMeHSKTOMHUA HPUBOMUT K HEKOTOPOMy CHH- 
2KEHHIO TIPOYHOCTH KallWJAPOB. ITO HaOsMOJeHHe OblIO BHOBb MOATBEpX EHO. 

KakoB MeXaH¥3M BOSHUKHOBeHMA JeuuuTa KpoBAHOli IIpOTpOMOOKHHa3bl 
Y KpbIC IIpH CIleHSKTOMHH? BosMoxKHO, ITO OOpasoBaHve KPOBAHOL NpoTpOM- 
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KHHasbl ((pakTopa 3 KPOBAHDIX I1aCTHHOK) HAXOJHTCA B HeMocpesCTBEHHOL 3a- 
CHMOCTH OT *YHKUMM CeeseHKH. OHaKO MOXKHO Tak%Ke JONYCTHTb, YTO 
-BASH C MOUTH NOPOJIOBHbIM HOCHTeJIBCTBOM y JaOopaTOpHbIX KpbIC CKPBITOM 
dbekunu Bartonella muris (°), nom- 
€ yWaeHHe celeseHKH IpuBogur, 
leCTBHe AKTHBHOFO pasBHTHA HH- 
KUHOHHOrO Mpolecca, K TOKCH- 


Ta6Onauna 4 


CpeaHHe JaHHble 10 H3MeHeHHIO TpoMOonsactTH- 
yeCKOH AKTHBHOCTH (B %) KpOBH y Kpbic mocne 


3y, OOKHpyroulemy oOpa30BaHHe NOJIHOH CIMJICEHSKTOMHH 6e3 BBeeHHA H C 
OTpOMOOKHHa3bl KpoBH. HurxKecue- BBeJeHHeM HOBapceHosa 
1OWHH = SKCMePpHMeHT 3acTaBuAeT (no 3 mr Ha Kpbicy Mepex onepanmed) 


C IIPHHATb BTOPy!lo TOUKY 3peHHA. 


\HHbIe Tal. 4 CBHJeTebCTBYIOT O A seston 
M, 4TO BBeeCHHe HOBapceHowia a eS 8 
JIGHSKTOMHPOBaHHbIM KDpbICaM CcoO- eles Jemeen lh ee 
aHAeT Y HAX TPOMOOIacTHYeCKy10 of 

THBHOCTb KPOBH Ha HOPMaJIbHOM 

ISHOMOTHYeCKOM ypoBHe. Mapectuo, Heonepupopannie 13 94 | 94 
O HOBapCeHOJI MOJaBJIAeT Pa3sBHTHe  CnaeHsKTOMHpOBaHHble 8 40 44 
PTOHeEI03a Y 2KHBOTHBIX (°). CnaeHaKTOMHpoBaHHble,; 15 94 93 
TlonyyeHuble aHuble cCBuJeTemb- eR a OE 

BYIOT O TOM, YTO BOSHHKalwollad y Hecneaapostarae- noalimeos 94 | 95 
BIC HeMOCTATOYHOCTh TpoTpoM6o- ayuupurme n0 3. Mr 

Ha3bl KpOBH (dbakTopa 3 KpOBAHHIX HOBapceHoula 


ACTHHOK) Mocyie NOJHOH CUJeH3K- 
MHH OOycIOBIeHa HHPeCKUHOHHBIM 
SHTOM (GapTOHe103). CmeqoBaTeJIbHO, HENMOJIHOUCHHOCTbh KPOBAHbIX IacTH- 
K B OTHOIWeHHH COJepKaHHA B HX MpOTpOMOOKHHasbI (tbakTopa 3) MoxKeT 
3HHKAaTb BCJIeACTBHe HHPCKUHOHHBIX TOKCHKO30B. YcTpaHeHHe 9TOroO ABJIe- 
A BOSMOXKHO IlyTeM HCNOMb30BaHHA CpeACTB, JHKBHAMPYIOWHX HHpeKIUMI. 


MockosckHH rocyAapcTBeHHWH yHHBepcHTeT Tlocrynusio0 
um. M. B. JlomoHocosa 1 X 1956 


UHTHPOBAHHASA JIMTEPATYPA 
15.A.Kyapauos,T.M.Kanumescexaa, B.E.TMactoposa, JAH, 107, 


»(1956). #7 B.A. Kyapamos, Il. 0. Yautuua, JAH, 98, 815 (1954). °° B.A. 
ynpawos, ll. 7. ¥Yautuna, A.A. Myrauesa, Bwana. Oxcn. Buon. x mex., Il, 
1941). *B.A.Kyaxpawmos, JAH, 60, 1469(1948). §°N. Alkjaersig, T.Abe, 


H. Seegers, Am. J. Physiol, 181, 304 (1955). ® H. B. Koamaxkos, O rymopanp- 
X BJIHAHHAX ceje3seHKH, JI., 1938. 
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Jloknagp AkaweMul Hayk ‘CCCP 
1957. Tom 114, Ne 5 


T. M. HFHATbEBA 


MOP®0-®H3HOJIOTHYECKOE MCCJIEMOBAHHE )KEJIESBI 
BbIJIYMJIEHHA CEBPIOrM MPH PA3HbIX TEMMEPATYPAX 


| MHKYBAUWHH 
\(II1pedcmasaeno axademukom H. H. Il maavzay3senom 20 II 1957) 
\ ’ | 
B aurepatype MMeIOTCA MPOTHBOPeYHBble yKa3aHHA O 3ABHCHMOCTH CTaq 
BbIKJ€Ba OCETPOBbIX PbIO oT TemmlepaTypbI. [lo OAHHM JaHHbIM, JMYHHKH BIW 
JIMIOTCA IPH pasIMYHbIX TeMNepaTypax HHKyOallHH Ha OMMHAKOBOH CTaqHH pa 
BUTHA (1), Mo ApyruM — Ha pasubix (? *). [lockoubKy BbIxXO, 3apoAbieh 43 064 
JIOUeK CBAZAH C JCATebHOCTHIO XKeJe3bI BbIYMJICHHA, IpeACTAaBIAOCb MHTepe 
HbIM MpOCeUTb, KaK CKasbIBaeTCA TeMMepaTypa HHKyOalHH Ha MOpdosorHk 
(bY HKIWHH 2Kee3bl BEI YMIeHHA. ORHOBPeEMEHHO TaKOe UCCJIeOBaHHe Jao Obl Ae 
NOJHUTebHbILT MaTepHadI 0 BONpocy O CTaMH BbIKJeBa JIHYMHOK NIpH pasHb 
Temlepatypax.. 
Vcceqopanua mpoBoquivch. Ha NATH NapTuAx uKpbI ceBpioru (Acipens 
stellatus Pallas), unkyOupopasuiuxcsa B 1956 r. Ha pbIOOBOAHOM yHKTe A3JOR 
pbiOsofa B xyT. PoroxKKWHO B MpOH3BOACTBeHHbIX YyCIOBHAX (B anmapaTa 
TOuleHKO) MpH pa3HbIX TeMMepaTypa 
Ta6auua 1 -B ra6n. | npupeyenbi cBeqenus 06 ycsa 
Ycnopua uBKyOalMH MCCIeqyeMbIX NapTH BHAX MHKYOaluH 9THX NapTuli. 
Kak BHAHO H3 TaOm. 1, Be NapTH 


B as ° 
Cpequaa TemnepatyPa aren. HHKYOMPOBaJIHCb pu Gosee HH3KOU 


Ne ceprorn| “' y6anun, °C nore te 8 S Ope —i1pa Coulee BhICOKOH TemnepaTyp 
yacbl (B JaJIbHeHIWeM JJIA KPaTKOCTH 3TH maf 
we THH OyAyT O603HaYaTbCA COOTBETCTBEH 
7 | 42,75(12,0--13,5) 196 HO KaK «XOJIOJHbIe> HY ct ess Pp ; 

40 13,5 (41,9—14,8) 472 JHUHNA B TeMMepatType HHKyOallHH Me 
410 | 24,4 (24,0—21,9) 66 AY «XOJIOQHbIMH» H «TeNJIbIMH» CeBpIOré 
437 21,7 (21 ,0—22,3) 62 MH cocTaBiatH 7,9—8,9°, pasBuTH 

439 21,7 (21,1—22,3) 62 


IIpH 3TOM YCKOPAJIOCb MpHMepHoO B TP 
pasa. 

Ana onpesenenua epMewTaTHBHOM AKTHBHOCTH 2KeNesbl BbUIYIVIeHHA H Ml 
Mopoulorvyeckoro HCCeAOBaHHA Opanu saposbiuel U3 3THX napTHH Ha TOU 
3aCeYeHHbIX H MOpdoNOrMyecKH CpaBHHMbIX cTaquAx pasBuTua (7) — 31, 3 
M 35 cTaqMAX, a TaKKe JIMYHHOK Ha CTaHH eAHHHYHOFO BbIKIeBa H yepes eH 
(B OfHOH MapTHH 4epes 2 AHA) Nocae Hero. | 

Onpeyeenve bepMeHTaTHBHOli AKTHBHOCTH NPOHSBOAHIH Mo MeTomUKe, npez 
JOHKEHHOH SOTHHEIM (°), AKTHBHOCTh bepMeHTa BbIPaxKaJ B YCAOBHBIX EAMHHLA 
10 BB€@HHOH STHM aBTOpOM (opMysie, HO 6e3 NompaBoK Ha Temnepatypy. B 93k 
Cle {MIMOHHBIX YCOBHAX HE ObIIO BOSMOXKHOCTH HCMbITbIBATh AKTHBHOCTH (ef 
MeHTa IIpH CTporo NOCTOAHHOM MH BCerga OMMHAKOBOH TemMepatype; NosTOMY HE 
TbITAHUA NPOBOAMIK PH TeMMepatype BOAbI B Na6opaTOpHH, KoTOpasn Obl 
Bcerla HECKOJbKO BbIllle, YeM TeMepaTypa BOA B amnapatax lOmenke 
B ra61. 2 yka3aHbl TeMnepatypbl, NpH KOTOPBIX «pa6oram» (bepMeHT B MpoH3sBol 
CTBCHHEIX YCIOBHAX, T. €. TeMMepaTypbl Ha BbIKeBe B HCCeEyembIx napTad 
H TeMMepaTypbl HCMbITaHKA AKTHBHOCTH (bepMeHTa B MaGopaTOpHH. 
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Jlanubie Ta6. 2 NoKa3bIBalOT, YTO. XOTA H He .ObIWIO .TOUHOPO COQTBeETCTBHA, 
Ky TeMNepaTypaMH.Ha BbIKJIeBe H TeMNepaTypaMu. HcbITAaHHA (bepMeHTaTHB- 
WM AKTHBHOCTH B jaOopaTOpHH, .BCe Ke HCHbITAHHA JIA «XQJIOMHbIX» CeBpIOr 
OH3BOJHJIHCbh pH Oosee HH3KOH 

MliepaType, YeM JIA «TeIVJIbIX», H TaOnmuma ‘2 


O AaeT MpaBO CHHTATh Pe3SyJIbTATbl Teynepatypa BOM‘ Ha BbIKMeBe H NIpH HCNBITAHHH 


NbITAHHH OTPakKalouluMH peaJIbHble AKTHBHOCTH @epMeHTa B JaOopaToOpHH - 
OTHOMCHHA B AKTHBHOCTH cbepMeHTa 

e c. ‘ 
MccyIeqyeMbIX HapTHH. ERT. TEM | Cpeanaa temmeparypa 


Pe3yibTaTbI onpeseneHHi Tipey- Ncespioru} y annapate BOJbI B neonate ae, 


aBJICHbI rpaduyecKn Ha puce. |, u3 OCR 

TOporO cseyeT, YTO AKTHBHOCTb 

PMeHTa, BbIpaOaTbIBaemoro 2%eLle- 7 12,1 17,8 (17,2—-18,3) 
HW BbIJYNeHUS, CHJIbHO Bapbupyet 40 14.0 18/3 (17,6—18.9) 
pasHbIX NapTHAX, HO pa3JIHUHH 410 21,65 23,2 (23,4—24,3) 
MKLY «TeMNOM» HW KXOMOMHOM» rpyt- at 22,0 25,2 (24,7—25,6) 
MH OOHapyXKHTb He yylaeTcA. Xa- 2 “ie% aoe (2,0 —25,8) 


KTep KPHBbIX Yy BCeX CeBPIOr 
ojeH — Ha cTaquu 31 Bo Bcex Cly¥aAdX AKTHBHOCTb (bepMeHTa HeBeHKa, Ma- 
MMaJIbHad ePO AKTHBHOCTb IIpHypouena K OAHOH HW TOH xe CTaqHH — cTaquH 35; 
ia CHWKAeTCA JO MHHHMYMa Y JIHUHHOK Ha CHHHYHOM BbIKJIeBe H MIpH Nepexoye 
MaCCOBOMY BBIKJIeEBY, a 3€TCM BHOBb HaYHHaeT MOBbIMAThCA. CneqoBaTesbHO, 
TOBOPHTb O BJIHAHHH TeMUepaTypbl HH- 
437 KyOallH Ha PYHKIHIO *XeMe3bl BLIYIIe- 
HHA Heb3A. IIpu moO0H Temnepatype 
! AKTHBHOCTb (epMeHTa K CTaquH 35 OKa- 
1 40 -o-2 3bIBaeTCA JOCTATOUHOH AIA HeoOxoMH- 
: MOO CHHKeHHA MpOUYHOCTH oOOo0UeK, 
W 9TO CBHAeTeILCTBYeT O IpHcnocobleH- 
HOCTH 3apOJbIllieH OCeTPOBbIX K pa3BH- 
THIO IPH pa3JIH4HbIX TeMMepaTypHbIxX 

yCJIOBHAX. | 
JA H3yYeHHA MOpPosOrHH KeNesl 
BbIJIYMJICHHA H CpaBHeHHA JIMUHHOK Ma- 
TepHas dukcHpoBamu 4% (cbopMaHHOM 
M 2KHAKocTbIO BydHa. Cpe3bl oKpaliin- 
BaJIH 2KeJIe3HbIM TeMATOKCHJIMHOM, 10 
a a AHOBOMY MeTONY Teligenraltua uw no 
83 95 0B «618 = 2 )=0 Mannopu. Mopdonorua *Keuesbl BbIIy- 
Cmaduu pasbumua JIGHHA y Oey Ha MOCMeAOBATeJIBHbIX 
ic. 1. DepMeHTaTHBHaA AKTHBHOCTb Kee Cranha® leigh ee (”), ee 
ieee EROIGPHT pau Sell- JIHOO CYIUeCTBEHHBIX pa3sJIHUHH B CTpoe- 
patypax HKyOaquH: / — «xonogunes HHH 2KeJIe3bl BbIUIyIeHHA y OelyrH H 
pruu, 2 — «Tenmble». Karkyad Touka Ha C€BPIOrH HET, MOSTOMY 3]}eCb MBI H3Jla- 
MBOli — aKTHBHOCTb (bepmeHta B 30 2Keme- paem JIHUIb Pe3yJIbTaTbl CpaBHeHHA PHc- 
ES TOMOPHYCCKHX KapTHH Ha OJMHAKOBbIX 
Ber araaiad Aes Halsais CTaqHAX pa3BUTHA Y <TeIVJIbIX» H «XO- 
JIOMHbIX» CeBPIOr. 

Ha CYMMaPpHO VIA Rewylesbl WH MeCPpHBHTeJI- 
HOBO 2KHKOCTH [Ip TakoM cpaBHeHHH CYyUleCTBeH- 
HbIX pas IHYHH B MOPCOJIOrHH KeJesbl BbI- 
TIJICHHA JO BbIKJICBa IMYHHKH OOHAPyXKUTb He yAaeTca. Y BCeX 3apofpIluel Ha 
ajiuH 31 B Kese3HCTbHIX KJIeTKAX BHHO OOJbUIOe KOJIMYECTBO XKeJITKa, IPH4em 
OTACJIbHBIX 3apOJbIleH B Mpefelax KaxoH NapTuu topMa UH pacowo*KenHe 
SJITOUHBIX 3ePeH CHJIbHO pasmMuaioTca. Ha 9Toli cTaquH, B COOTBETCTBHH C Jan- 
IMH HMCIIbIT€aHHA AKTHBHOCTH, y BCeX 3apOfblielH MOXXHO BHJeTb rpaHy.pl 
KpeTa, OKpallHBatoll[HecA MO a3aHOBOMY MeTOJLY IPCHMYLIECTBEHHO B Cepo-ro- 
‘Oo UBeT; HHOra BHAHbI MW Kpacuble rpaHyJibl, HO HX HemMHoro. Uncw10 Mocuex- 
[IX YBeJIHGMBaeTCA 3AKOHOMeEPHO y BCeX 3apofblieH Ha 33 craquu, MocTuran 
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MaKcCHMyMa K 35 CTaqMH, Korga y aNHKaJsIbHbIX KOHUOB KENeSHCTHIX KJICTOK co 
OupalorcaA SHAYHTebHbIe CKOMJICHHA HHTCHCHBHO OKPallleHHbIX KpaCHbIx pany 
cekpeta. Uncso HX yLOTAebHbIX 3apOfbilel H3 KaxKAOH NapTHH BaPbUPye, O 
HaKO YCTaHOBHTb KakHe-J1HOO peskHe pas HYHA MexKAY NapTHsAMH H PpyliliaMH H 
ynaetca. C yBemvueHHeM YHCJa PpaHyJI CekpeTa B KJI€TKAX KOJIHYCCTBO 2KeJITK 
B HHX yMeHblulaetca. Ha 3] craquH Kak y “XOJOMHBIX», TAK H y <TeNJbIX) SapOBl 
eli MpofomKaeTcA HavaBleecd paHee MofpacTaHve BHYTPeHHETO CJIOA SMMTE 


Puc. 2. JlvuHHKH Ha CTaqHH eHHHUHOFO BbIKIeBa: a — H3 
HKpbl caMKH No 437 («Temmaa»), 6 —H3 HKpbl camKH Ne 439 
(To 2Ke) H 6 — 43 HKpbI camKH Ne 40 («xomoqHaa»). 


JiHA MO SHTOAeCPpMAJIbHbIe KeTKH %Kenesbl. Ha 35 craquu xese3a yxKe O60Cc06- 
JIeHa OT MOfseKalluX TKaHeH, H OOpasyeTca Oa3ambHand MeMOpaHa. 

Y JWUMHOK Ha CTa{MH eMHHUHOTO BbIKeBa MOpdbosorMyecKHe KapTHHBl 
TakKe CXOMHbI, 34 HCKJIIOUCHHEM TOFO, YTO Y «TeMVJIbIX) CeBPIOr HeCKOJIbKO 
OovIbLle OCTATOUHOTO XKENTKA B KeNe3e, XOTA H B 3TOM OTHOMICHHA HHAUBUAyadb 
Hble KOeOaHHA MeXKAY OTACMbHbIMH JHYHHKAMH JOBOJbHO BeJIMKH HU KpalHHe 
BapHaHTHI B pasHbIxX NapTHAX MaJIO PasHYaOTCA. OAHAKO B UeNOM MOXKHO OMpe= 
AeJeHHO TOBOPHTb O peaJIbHOCTH Takoro pa3mH4uHA. B cpeqHeM Ha CTaqMH Bb 
KJI€Ba Y «XOJIOMHbIX) CEBPIOF XKEJITOUHbIe 3ePHAa, PaCHOJIO%RKeHHbIe B OasabHOH 
YaCTH KJIeTKH, OXOAAT NPHMePHO JO MOMOBHHDI BLICOTHI KJIETKH, a Y «TEMVJIbIX» 3a: 
HHMAaIOT [Be TpeTH ee. ITO, NO-BHAMMOMY, CBA3aHO C pa3JIMYHAMU B HCIOb30Ba- 
HHH XKeJITKa IPH pasHbIX TemMMepatypax (*). 

CpaBHeHHe JIMYMHOK Ha CTaqMM E(MHHIHOFO BbIKIeBa NOKa3auJlO, UTO B O6eHX 
rpymuax OHM MO cTeneHu AudppepenuMpoBkKu upesBblyalHo CXoOAHbI (puc. 2), H 
TaKHX Ppe3KUX pasJIMYHH, KaKWe ONMCaHbI B WHTepatype (2), He HaOmofae}rcd. 
B To Ke BPeMA JMIMHKH <TEMVIX) CEBPIOF MEMbYE (XOJOMHBIX» (Tabm. 3). Lad 

JU pelieHHA BOMPOCa O TOM, HaCKOJIbKO 9TH Pa3sIMYMA 3aBUCAT OT pa3qMqHE 
B HCXOJHOM MaTepHasle, Pa3Mepbl JIMYHHOK Obl CONOCTaBJIEHbI C pasMepaMy 
HKPHHOK M3 TeX Ke NapTHH Ha CTaqun xeNTOUHOH mpo6Ku. 200 duKcupoBaHHbA 
(OpMaHHOM MKPHHOK B OOOMOYKAaX NoOMellamH B MepHYIO Koby, HaJHTY!0 BO: 
WOH NO MeTKH; BbITeCHeHHY1IO BOAY OTOMPanH MepHoOli MuMeTKOH, Hu OObem 93TOL 
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il qenuau na 200, y3HaBad TaKHM OOpasom OObeM KaxK JOH HKpHHKH. Tosrop- 


> HSMepeHH A WH CTaTHCTHY4eCKaA o6paboTKa JaHHbIX CRAACT RIES TB YION O JOcTa- 
HOt TOYUHOCTH 3TOTO MeTOJ a. 


Kak BHaHO H3 Ta6n. 3, y 
porn Ne 40 u3 Oomee MesKoL 
abt BbIJYUHJIHCb Oosee Kp yll- SaBHCHMOCTb Ppa3MepOB JIHYHHOK eAHHHYHOFO BbIKJIeBa 
2 JIMYHHKH, 4eM y ceBpIOr Sree ep aly Pet 

Ve 410 u 439, HKpa KOTOpPbIX 
1a Kpylnee. CneyqopatebHo, 


Ta6Gaunna 3 


CpeqHaa . O6bem huxkcu-| Jinana mnuHHOoK 
| pa3IHuHA B pasMepax Mex- Ne ceBplorH| Temnepatypa pop aHHoti Ha €2HHHUHOM 
1 HHKyO6alHH, °C) HKPHHKH, MM® BbIKJIGBe, MM 
«XOJIOMHBIMH) H «TeIIJIBIMH» 

IHHKaMH oOOYCJTOBJICHbI BJIH- 

4€M TeMilepaTypbl B NepvHoy 7 42,75 40,9 8,850,144 
‘BHTHA KDB. 40 13,5 40,0 9,16-40,079 
Hrak, npopeyeHuble Hecue- ae oe eau ih 
sAHHA HE BbIABHJIH CKOJIBKO- 439 24,7 40,9 8°30, 032 


Yyb CYUIECTBEHHBIX pa3JIH- 
1B JMHaMHKe HaKOMJIeHHA H 
JeleHHA (epMeHTa BbIIYMJIeCHHA, B efO AKTHBHOCTH, a TakKXKe B CTPOeHHH 
N€3bl BbIIYNJIGCHHA Ha CXOMHBIX CTaHUAX PasBHTHA WH B cTeneHu AUudde- 
[MPOBKH JIMYHHOK €JHHHUHOFO BbIKIeBa B CPaBHHBaeMbIX rpymmax. Pesyub- 
bI HCCJIeQOBaHHH CBHJeTeEILCTBYIOT O TapMOHHYHOM pasBHTHH 3apopiuelt 
TPOBbIX PbIO MpH pasHbIX TeMIepaTypax, MOATBepxKad YyCTAaHOBJIeHHbIii 
yee (1) cbakT He3aBHCHMOCTH CTaQHH BbIKJI€Ba JINYHHOK OCeTPOBbIX PbIO oT 
(Mmepartypbl. 


Viuctutyr Mop@osorHv 2KHBOTHBIX HM. A. H. Cepepyosa Tloctynusto 
AxkajlemHu Hayk CCCP 20 II 1957 
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